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B-2 Stealth Bomber 
Adds A Knockout 
Punch To The 
Air Force's Attack 
Strategy 



With the B Z, the 
and fl-52, the Strategic 
Air Command has created 
an Integrated bomber fleet 
id keep the peace (mo the 
21st century, 



Comparison Test Of 
11 Top Sabre Saws 

Easy-Build Classic 
Shalcer Table Project 
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SPECIAL SECTION 



MEW HOME ELECTRONICS 
We Pick The Best In 

■Videogame Accessories 

■ Computer Enhancements 

■ Surround Sound Stereo 
And More* 
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comes standard on all Ranger 
and Bronco II 4x4s, and is 
available as an option on all 
Broncos. 

This year, Ford is introduc- 
ing a more powerful V-6 
engine that will be available 
on Ranger^ 

6/60 POWERTRAIN 
WARRANTY. 

All Ford light trucks come 
with it. And it covers you and 
future owners with no transfer 
fee, on major powertrain com- 

nnnpnt^ f nr fi vtk ,/ fiO f MW) milra 



BEST-BUILT 
AMERICAN TRUCKS. 



The best-built American 
trucks are built by Ford. T his 
is based on an average of 
consumer-reported problems 
in a series or surveys of '81-'89 
models designed and built 
in North America. At Ford, 
“Quality is job l! 1 

These are just some of the 
reasons why year after year 
the truck to beat is Ford. 



And why the toughest com- 
petition we have is ourselves. 

*Hased on kitesL Etvadable 1989 model year 
manufacturers’ reported retail deliveries 
by division. ** Baaed on calendar year 
manufacturers' reported retail deli verier 
through 1988. t Based tm 1988 New Car 
and Truck Buyer Study. t+See your 
dealer for availability. 



FORD TRUCKS 

BUILT FORD TOUGH 









THE TOUGHEST 
COMPETITION WE HAVE 
IS OURSELVES. 

When you make the best- 
selling trucks in America* 
you're everybody’s 
competition* 

Including your own. 

That’s why at Ford we 



ANDt 



work hard at staying on top. 
And why we’re constantly 
improving. 

And the result is, not only 
have we made the best- 
selling pickup for the past 12 
years*® and tne best-selling 
compact truck for the past 
two, we have more repeat 
buyers than any full line of 
light truck Stf 



For lots of very good 
reasons. 

Ford trucks beat all othe 
in 43 areas, like the longes 
deepest cargo box, the big- 
gest standard engine, the 
most available maximum 
payload and the most stan- 
dard torque among half-tor 
pickups^ 

And Ford makes the onl; 
trucks that let you shift inti 
four-wheel drive at the tout 
of a button. A feature that 
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Inverted Foldout slip-sheet 

1, Open the foidout page 

2. insert this sheet with 
l r Front side touching the free page 
2 . Arrow pointing to the fold 

3. Slice the folded edge 

4, Close the page and slip-sheet 
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Inverted Back 



1. Follow instructions on tile other side 




For the same price, would you buy an ordinary camera 

which only gives you this? 



Or would you buy the Pentax IOZoom 60 which gives you 




enough to be fully automatic, smart enough 
to give you great pictures, and even smarter 
since it costs no more than ordinary cameras. 
Raise the Pentax lQZoom 
and get the pictures you want. 

PENTAX 

For bc*\ rostdts usL 1 Kodji'oior uo\d - *wa i^nui ■ :t 



See how easy it is to raise your IQ? 

The Pentax IQZOorn 60. with it’s motorized 
zoom lens, gives you multiple choices. From 
wide angle to telephoto and everything 
in between. Even macro for dose-up details. 
And of course the IOZoom 60 is smart 
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NOTICES 



PM 
READERS 



Have you jepn any ol 
The an work that 
has appeared on 
PM COVFI57 



PHOTOS THAT HAVE MADE FORTUNES 



1 POPULAR' 
MECHANICS 



MAf;A /l & t: 



\L'Ci 
21 CEJHli 



Whatever 
happened to 
the working 
model pf this plane? 



W e need vour help. Tb commemorate the 90th 
anniversary of Popular Mechanics, the 
Henry Ford Museum & Greenfield Village and PM 
iue assembling an exhibit on the history of Ameri- 
can mechanical ingenuity, as chronicled in the pages 
of Popular Mechanics. PM has played an impor- 
tant role in bringing an understanding of the indus- 
trial revolution to its readers. The history of our 
magazine reflect s deep and lasting American tradi- 
tions of self-reliance, ingenuity and inquisitiveness. 
We w ould like to bring these same qualities to this 
exhibit. 

We need your help in identifying inventions. 



ue ratal Srtmo* 



artifacts, projects, models, cover 
artwork and illustrations that ap- 
peared in the countless features that 
have filled the pages of Popular MECHANICS for the 
past 87 years. We are interested in both those things 
that never came to pass, and also those things which 
have become part of the fabric of everyday living. 
Please help us locate these objects, inventions and 
artwork so that we can create a timely and exciting 
historical exhibit. 

Please send any information you think would be 
helpful to Popular Mechanics, 224 West 57 Street, 
New York, NY 10019. 









NOTE; Thunk ym. but we *ff m>r interested In back MamF Popular M fchantch . Wh ti\rt±i 
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EDITOR'S NOTES 




VE N ON A 2&-in, TV screen, the greuL black flying wing looked awe- 
some as it took off on its maiden flight 1 wondered what the B-2 Stealth 
bomber would look like in person. Deadly, probably. That's what a 
bomber that rains certain death on an enemy is supposed to look like. What a 
bomber is supposed to cost as something else. Depending on who is talking, the 
price of each B-2 will be anywhere from $27 f) million to $500 million. Not exactly 
Tic Tac money. Meanwhile, those individuals responsible for our nation's de- 
fense have already set a strategy whereby the B-2 would form the third side of a 
triangle of aerial force along with the B-l B and B-52, a triangle that would, we 
hope, present a deterrence to any enemy well into the 2 1st century. Three bomb- 
era, each with different capabilities, each with a different mission. 'Its a fasci- 
nating idea if it works," says Sctence/Techftologyy Aerospace Editor Tim Cole 



who wrote this month 's cover 
story (page 59). Cole has a!« 
ready observed missions in a 
B IB and a B-52G. He's anx- 
iously awaiting his ride in a 
B-2. . . . S* if a a compari- 
son test of L I different sabre 
saws (Home And Shop Jour- 
nal, page 79). What's the big 
deal? The big deal is that 
Home and Shop Editor Ste- 
ven Willson and Associate 
Home and Shop Editor Tom 
Klenck spent five grueling 
12-hour days Lh the shop us- 
mg the saws, performing 
tests, collecting data and 
forming opinions before they 
even sat down to write the article yon see in this issue. But how elseconld we Lell 
you what works and what doesn't? No wonder not many other magazines pres^ 
ent this kind of article Ln their readers, . . . Our Detroit Editor, Jim Dunne, is 
something of a legend in his own time (Editor's Notes, Oct/87 , page 4), He has 
been considered the dean of Detroit automotive journalists for some time and he 
practically invented the whole neW-car spy photo industry, Whenever you see 
spy photos of next years or the year after's cars in PM, in other car magazines, in 
USA Today or oven on public television's "'Motorweek'' show, check the photo 
credits. Chances are, our Jim Dunne took them. Because Dunne is the master 
spy photographer in Detroit, we thought it appropriate that we change the name 
of his monthly column to reflect the true nature of his business. So beginning in 
this issue, Inside Detroit is now Detroit Spy Report. . . . Speaking or Detroit, 
if you're in the market fora new car or if you're just like me and look forward to 
I he new oar introductions each fail because you love cars, this is your month. 
Thirteen pages of 1990 new cars— photos, tech information, photos of new mod- 
els, technical changes, and, just as importantly, insight into where the new mod- 
els fit into the marketplace give you the big picture as far as 1990 domestic cars 
art concerned. ... If electronics are more your hag p this month's special sec- 
tion should get your juices flowing— videogame goodies, laser videodiscs, com- 
puter enhancements and more. The only trouble with a section like this m that J 
want to buy everything in iL Till next time. 






Editor-In-Chief 

Joe Oldham 

Managing Editor 

Bill Hartfonl 

Graphics Director 

Bryan Canrdff 



Homt? Afid SHOp 

Steven Wiikon, editor 
Thotruiti Klenck, asaooaJLe editor 
Roy Berendsohn, latisturi editor 
Norman Becker, Rosario Capulosto. 
Steve Tolh, Boh Vila, 
contributing ethtorH 



Stephen A Booth, editor 
Frank Vizard, contributing editor 



Timothy H P Gofe, editor 
Fred Mackerodt, contributing editor 
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Joe Skorupa, editor 
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Tony Swan, editor 
Jim Dunn*!. Detroit editor 
Mike Allen, assistant editor 
Michael 1 Jimm, Norman S- Maycrsohn, 
Rich Taylor, contributing editors 



John Bostonian Jr., art editor 
Deborah Frank, production editor 
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Art 

Alan Andm&en, Tom Kane, 
BKBodate art director? 

Suzanne UeCreight. asal. art director 

WoriJlAdmMarition 

Josephine Caronia, plrninstraUve wsiBlini 
Barbara A. Novak, asst, to the editor 



Editorial Offices 

224 West 57th St. , New York, NY 10019 
We cannot be responsible for Loss of 
unsolicited miertea. manuscripts, or 
photos. For return, they must he accom- 
panied by adequate postage. 



will, up m mnplfn 
OPJfcT, 



Puuukr Hadurace ] 
r ntm nmpirt> new m imrwiJ 



siitBourartf service: 

t firm in mdn 

. , fgilili hlEDmcit oC Uisi wikr pi bp to 

provide the ftn^-mpy detirBy ndhw Ld liie Itadal Service cp 1 

Iffcrjwnw nwi 

Lhsi nmA ho dm, jou Vi'iU lie prMnpOy jwtiffed df Lhc i 

ibk chan “ ill h.nan with i request for any 

farther initruetwrii ynu nay harvi* ouuxtciiiw j-mr mJrr. 

FhMe abtotm nil mte* Lava «l Fnpudiir iWanMH P,(t 
Bill TITO, bled r.tak. LA KIDUl. * kbuoki j uli ftai-r UWEf^ilrtii 
■i-nJ-i vmm tuAuaiiKkn, pta* ivrfe* Juan- Hum?. Cufltomtr 
■^rvwe- ] »<T*TtrrB^iL. Tonuiar Mechanic, frfl ifcii 7110, hUd 
Otk. LA e-kMl Lf -all laD-frw? l-m&Mtm Pfcra ndur 
vnur n-.i-V-n|f h|id wtwei WTrimp Id ua cr nm'wir^ Jos - 

I SUOW ind P$4Mf- 
f II V7 £* me yt*n ESI S7 fir tm ytars. C ueI all 
tihst -teunUrh* *M 11400 far €*th jw 



Use thii Kktmi for 

LAS MKtrHAN3Qi r F.0, 



onfan i inqipri™. IXiPIU 

rm, RkKU, ia qusi 



4 



POPULAR MECHANICS * OCTOBER IW9 







Give Your G^rTHe 
irmance Of A Lifetime 



REGANE* PREMIUM” 1 WITH 40 TIMES THE 
CONCENTRATION OF ORDINARY GAS TREATMENTS 



A driving performance worthy of applause. It's what 
you'll get every time you pom in Regane Premium Gas 
Treatment. 

With 40 times the concentration of most other gas 
treatments, Regane Premium thoroughly deans 
your entire fuel system. Reduces your need for 
expensive high-octane gasolines. Helps elim- 
inate knocking, pinging, and diesel mg up 
to 2700 miles. And, keeps you rear run- 
ning like a fine-tuned instrument. 

So before you pour in a weaker 
gas treatment, or pour out a lot of 
money for a tune-up, try pouring 
in Regane Premium. 

For the performance of 
a lifetime — every 
time you drive. 



Another Quality Product uf the 
Fen moil Froducls Company. 
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LETTERS 



Mustangi 25 Years And Counting 



ENJOYED your 
Mustang article 
"Past And Present" 
m the August issue C Happy 
Birthday Mustang/ 1 page 
56)* The gorgeous 196444 
convertible is intriguing. But 
my information says that the 
GT Equipment Group and 
the Interior Decor Group 
were introduced in April 
1965. Also, one way to distin- 
guish 1964^4s from 1965s is 
that the former use a genera- 
tor and the latter an alterna- 
tor, In the photo of the 
engine on page 64, it looks 
like the convertible has a 
generator. Could it be that 
somebody added the GT 
equipment and Pony interi- 
or? Let me add that I just 
recently drove a new *89 VS 
Mustang LX convertible 
with automatic transmission 
and it was slower than my 
A -engined ’66 4-speed and 
may be about equal to my 
son's C-engined (289-2V) 
with auto. The much more 
common 225-bp A engine 
would've given your 89 areal 
scire in that drag race. 

DONALD C WOOD 
CAltPlNTEitiA, CA 

To be an authentic GT, your 
cover car would have had to 
have been built after the GT 
package release date, well 
into the r 65 model year. My 
affection for Mustangs goes 
back to a '6a, 6-cylinder 
coupe E drove in college and 
currently rests with a '&& 
convertible that has provid- 
ed many hours of enjoyment 
the past six years. I enjoy 
your magazin e and especially 
appreciated the 25th anni- 
versary Mustang salute, 

RICK LOWE 
WOOSTER. OK 

1 would first like to thank you 
for your wonderful magazine 
and especially your great 
tribute to the 26th anniversa- 
ry of the Mustang. The arti- 




Rfipome to August special sec- 
tion proves that PM rea<len real- 
ly know their Mustangs, 



clea Were Very enjoyable, 
however, the GT Equipment 
Package didn't come out until 
April 17, 1965. 

1 hate to be critical, but 
when you love these cars as 
much as I du it is easy to get 
totally earned away, 

1 own a fully restored 1965 
K GT Fast back. My wife and 
I enjoy the ear very much and 
plan to go to the Grand Na- 
tionals in September. 

KEVIN KELLY 

STAFFORD, V A 

1 picked up a couple of inno- 
cent mistakes in your Mus- 
tang section, but still loved 
your birthday salute, l may 
be only 16 years old, but 1 am 
a whiz on the early Mus- 
tangs. 1 own two Mustangs 
myself, a 1965 hardtop with a 
1968 302 4-harre] carburetor, 
and the other one is a 1978 
Mustang II with a 2.3-liter 4- 
cy Under. 

Your articles in this sec- 
tion vrere terrific. Keep up 
the good work, 

JEFFSPOREIE 
EAST BETHEL, MN 

1 was very interested in your 
articles on the 25th anniver- 
sary of the Mustang, Howev- 
er, I would guess the cover 
car Is actually a '64 W convert- 
ible that has had the GT op- 



tions and the Interior Decor 
Group options added on. 

LARRY KCHWAHCZ 
SANTA CLARA, CA 

You're all right. According to 
our coucr car's owner, this is 
indeed a 1984% Mustang. 
The additional 1965 items 
were added after delivery by 
the dealer who sold the car 

PIW Printouts 

FROM: Captain B 367 
TO: The PM Staff 
DATE: 07-13-89 23:49:16 
SUBJECT; Kudos 
Just wanted to offer a hearty 
well done! (Bravo Zulu in 
Navy parlance) to everyone 
at PM who worked on the 
Aug. '89 issue. Once again 
you've done a swell job, 

FROM: Mark 520 
TO: Captain B 367 
DATE: 07-19-89 01:10:48 
SUBJECT: Mustangs 

I found the August PM to be 
my alUtime favorite issue. 
The Mustang poster is 
proudly displayed and now I 
have found it most impera- 
tive that 1 geL the ‘65 coupe 
Tve had my eye nn r 

Some readers like Mark 520 
use the bulletin board feature 
of PM 3 S Hotline* to share 
thoughts with other readers 
You can call the PM comput- 
er any day between 6 pm and 
8 am. i only) EDT . The num- 
ber is ( 212) 582-8369. Once 
you're on line, you can leave 
messages for specific editors 
or a specific department „ 

New users will get an iden- 
tification number and pass- 
word that allow them to 
access the system. Simply set 
your communications soft- 
ware to 8 bits, no parity and 
one stop bit (8-N-l ) t and set 
the baud at 300 or 1200, 

First Rearview 

I have read for years that the 
invention of the rearview* 



mirror is credited to Kay 
Harroun on his race car driv- 
en in the 1911 Indianapolis 
500, 

Awhile back 1 was looking 
through some old copies of 
PM and J found a very inter- 
esting article which predates 
the 1911 date by some time. 

1 1 ran in your August 1908 is- 
sue, page 492. 

NEWELL KELLY 
EVERETT, WA 

It seems that Ray Harroun 
only popularized the rearview 
mirror. Weue seen them list- 
ed in motor equipment cato- 
togs prior tol911. 

In the 1968 Popular Ms 
chanics article, another bene- 
fit of these safety devices was 
emphasized: 

M Om of the numerous ways 
by which autoists succeed in 
foiling the attempts of the po- 
lice to catch them exceeding 
the speed limit is a targe re- 
flector fastened to ike dash- 
board of the automobile. In 
catching the time of a speed- 
ing car, the police usually set 
their trap along a stretch of 
straight road, and as the 
automobile passes, one po- 
liceman steps out into the 
road and waves his arms to 
signal the next officer . This 
action can be seen in the re- 
flector and if the auioist is 
cautious he immediately 
slackens speed and slowly 
rolls past the other end of the 
trap in triu mph.** IN 




“Seeing without turning" wu 



caption for WOfl PM Illustration 
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OCTOBER IN TENNESSEE is when the hills 
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grow darker and the stories taller. 

The man in the wide-brimmed hat has a good one 
about the Tennessee Wyootei; a barn-big critter 
who roams these hills under October moons. And 
though there are chose who question his 
story, he 1 11 have you hanging on every 
word. Of course, these same old hills 
are legitimately famed for good 
whiskey. Drinkers call Jack Daniels 
the smoothest there is. And, after 
a sip, there aren t any questions 
about that. 
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Exclusive tires : Goodyear Eagle racing radiate. 




E A 



E S 
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Other makes of fines may fit these top - 
performing Cougars, But OzlJy one make 
was chosen: Goodyear Eagles. 





As the engineers 
at Lincoln-Mercury 
and Roush Racing 
knuw, there really is 
a difference in per- 
formance tires. 

It is a difference 
that ultimately shows 
itself in the ' contact patches" of your tires, 
where your car meets, grips and responds 
to the road. Or, to the track. 

Which explains why Goodyear Eagle 
racing radials are the exclusive tires 
chosen for Roush Racing^ race-winning 
IMSAGTO Cougar XR7s. 

And why Goodyear Eagle performance 
street radials are the exclusive tires chosen 
by Lincoln ^Mercury For the Cougar XR7. 

In fact, more major racing teams choose 
Goodyear racing Eagles, and more perform- 
ance car makers choose Goodyear Eagle 
street radials, than any other make of tires. 

Because Goodyear makes better high- 
performance tires. For the track. For the 
street. For virtually every performance cat 

Like you, performance car makers have 
a number of tires to choose from, And like 
them, you can choose the world's best- 
selling performance I ires : Goodyear Eagles. 

GOODpYEAR 

BECAUSE THERE REALLY IS A DIFFERENCE. 




A Goodyear Edgte 
- W'hure 

rfji Eagle demonstrates 
its superiority 
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TIME MACHINE 



75 YEARS AGO! OCTOBER 1914 





The Horror Of War 

The First World War, de- 
picted on our October cover, 
showed the destructive pow- 
er of technology. Grim new 
instruments of death, includ- 
ing machine guns, poison 
gas, military aircraft and 
tanks, forever changed the 
face of conflict, stripping 
away the ancient mask of 
chivalry, and brining about 
unprecedented carnage. The 
war to end all wars didn't, 
but it did bring a new sense of 
the responsibility that tech- 
nology's terrible killing pow- 
er places on Us. 



A Tacky Idea 

Although advertising ha* i-vplved 
somewhat, the key then as now was 
to get your message where people 
could see it. To this end. a rifle was 
developed that could post signs on 
objects up to 51 1 ft . away . 
and 30 ft. high. Tin- 
signs were wrapped 
around a heavy stick 
with a tack listened by 
string to the Up 
Launched like a 
dart by heavy 
springs, the roil 
came undone an 
impact, and the 
sign fell intop luce. 



SO YEARS AGO: OCTOBER 1939 




Antarctic: Explorer 

With the country at peace, 
scientists at the Armour In- 
stitute of Technology turned 
their ingenuity lu the build- 
ing of a 55-ft. snow cruiser fur 
li trek across the bottom of 
the world. Powered by diesel 
generators running electric 
motors on each wheel, the 
vehicle could cross 15^ft. ere- 
v asses, and had work and liv- 
ing spaces for five men. The 
mapping was to be performed 
by a camera-equipped ski- 
plane, which could be slid off 
the roof and launched in less 
than 10 minutes. 




Sub Rescue 

The 19th test dive of the 
Sgualus, one of the world's 
largest subs, was her last. 
PM told the dramatic story of 
Navy divers who raced to the 
scene and miraculously 
brought S3 of the sunken 
sub's ere w r to the surface 
alive. Key to the mission 
was Cmdr. Charles B. 
Momsen's rescue bell, 
which the divers guided 
down 240 ft. and fixed to the 
sub's hatch. With the rescue 
complete, the divers moved 
on to the perilous work of 
raising Squalus itself. 



25 YEARS AGO: OCTOBER 196# 



Extra Whoa-Fower 

With the introduction of De- 
troit's '65 models, the horse- 
power race was in full swing, 
but. the feature that most im- 
pressed PM editors was fade- 
resistant stopping power h 
courtesy of disc brakes. Ear- 
lier thought strong enough 
only for lightweight foreign 
cars, discs were at last re- 
fined to where they could 
reign in 4000 pounds of De- 
troit iron. By '65. all the U.S^ 
makers had at least one mod- 
el with them. Perimeter 
frames and bigger engines 
were also noteworthy.. 
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Vaulting Ambition 

Jet packs, an idea whose time 
still hasn't come* were the 
cause of much excitement at 
the '64 World’s Fair. A ver- 
sion developed by Bell 
Aerospace used hydrogen 
peroxide fuel to reach 
heights of 60 ft., and speeds 
of 60 mph. With fuel pressur- 
ized by bottled nitrogen, the 
operator's right hand con- 
trolled thrust and left hand 
controlled lefL/right move- 
ment by vectoring the pack 's 
nozzles. Moving the arm* up 
and down controlled altitude. 
Rockctman Robert Courier, 




who had 
logged 250 
flights, predicted 
a day when jet- 
packs would lift fire- 
fighters to towering 
infernos and fly com- 
muter*; over traffic. The 
problem, still unsolved, was 
the pack's brief flight tune 
—only 21 seconds. EM 
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Good Smoke. Great Price. 




LITEi BOX 9 mg. "tat’ U.ti mg nicotine, FllTEH 14 mg 
"iar" L D.B mg nicntme. av par cipreura % FTC meihofl 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
injury, Premature Birth, And Low Birth Weight. 



Aon Integra LS 


114,626 


Aon Legend Coupe LS 


30,640 


Alfa Romeo Vetoes 


21,195 


Aston Martin Lugonda 


167*500 


Audi 80 Ouattro 


. 22,700 


Audi 100 , 


27 r 4W 


And 200 Quatbo 


36,355 


Bentley Mulsarme S 


118,900 


BMW 325b 


28,150 


6MW535i 


43,500 


□ ujhll IWf 


55,950 


flMWTKBL.. 


70,000 


Buick Skylark Limited 


13,020 


Biack Regal Limited 


14,739 


Buck Le Sabre Estate Wagon . . . 


16,770 


Btiick Efectrci ,*,**, * 


20,490 


Buick Reatte 


26,700 


Cadillac DeVille 


.25,435 


Cadillac Allante, 


57,193 


Chevrolet BertSa . . 


11,325 


Chevrolet Camaro IROC-Z ...... 


...14,920 


LWtfWt . 


12,270 


Chevrolet Caprice Brougham . ., 


...... ...16,835 


Chevrolet Corvette 


31,545 


Chrystef LeBaron 


13,495 


Chrysiler Filth Avenue 


16,345 


Dodge Daytona Shelby 7....... 


.13,295 


Dodge Lancer ES 


13,695 


Eagle Premier ES 


16,089 



Ferrari Testerassa $140,700 

Fort Escort GT 10,003 

Fort Tempo LI.. ..10,944 

Fort Mustang GT 14,000 

Fort Taurus LX ...19,202 

Fori Probe GT....,,. «,B65 

Fort Thundterbirt Turbo Coupe, ......17,149 

Fort LTD Country Squire 16,527 

Honda Accord IXi 15,920 

Honda Prelude Si. ..16,965 

Iftjiu impulse ....14,329 

Jaguar KJ-S 43£00 

Lamborghini Counted) 145,000 

Unwin Town Car 25,562 

UK* Marie VII LSC 27,969 

Lotus Esprit 67,500 

Mercedes-Bem 190-E, 31,590 

Mercedes Bern 300 E. 44.B5Q 



Mercedes-Benz 560-SEC 79,640 

Mercury Topaz L$ 11,918 

Mercury Sable LS 15.094 



Mercury Cougar XR-7.,..„, 16,157 

Merkuf Scorpio 25,052 

Nissan Sentra SE Coupe , 12,719 

Nissan Pulsar NX SE 13,794 

Nissan Maxima SE... 17,999 

Nissan 300-rX TUftX) 24,699 

Odsmobite Cutlass Calais SL 11,995 



ddsnubde Cutlass Supreme SL 15,195 



OWsmoWe 65 Royal®. - . . *15,295 

ddsmobile 98 Regency Brougham ........ 20,495 

Peugeot 505STX. 25,695 

Pontiac Sunhrd GT. 12,074 

Bwliac Grand Am SE. ,.,,.14*474 

Pontiac Firebird Trans Am G1A. 201,339 

Pontiac 6000 STI 22,599 

Pontiac Bomevie SSE 22*899 

Pontiac Grand Prix SE. 15,999 

Porsche 944 36,360 

Porsche 91 ITarga.. 52,435 

Porsche 923 54 74,545 

Rolls-Royce Gomiche It 295,500 

Saab 900 17,515 

Saab 9000 Turbo., 30,795 

Staffing 625-SL....... 26,983 

Subaru GL-10 16,491 

Subaru XT-6.. ..17,111 

Toyota Camry Deluxe ,14*433 

Toyota Cress ida ...21,499 

Toyota MRS 16,063 

Toyota Celica GT-s 16,533 

Toyota Supra Turbo 25,720 

Vo&swgenGTI, 14,455 

Volkswagen JettaGU 15*575 

Volkswagen Saracen 16V 15*235 

Volkswagen Quantum GL 17,975 

Volvo 240-DL 17,250 

Wvo 700 37,790 
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Isn’t your car worth the extra protection? 

Mobil DlThe winning oil otthe I960 Indy 500. 



hft97epM<IIV JilU!i‘'LH=2FlHldtf M npiLHOM 




TECH UPDATE 

News Of Tomorrow's Technology Today 

Batmobile Combines Stealth Bomber With '68 Chevy 




ftamtobile achate Jts forbidding ^ppeir^nce wW Jef-e-nglne and 
dragster parti sculpted Into its composite skin, ^mail-block Chevy 
mecftankabane goodforU? mph, 



MACHttJ E 
GUN BAY 



AIR. PAM ■ OPER AlED 
CANOPY 



HARDER 
TURBINE FAW 



ROU^RQYCE 
ruff&iwf HUB 



KEVLAR 

BODY 



TUHBINF DRAGSTER 

EXHAUST WHfEl 



l instruments are arranged 
f to simulate the effect of a 
jet codqut. 

Despite the cosmetic add- 
on ^ the BaLmubilc is still 
more than a parade float, Top 
xpoedK of 32, 7 mph were 
measured, and the old Chevy 
chassis reportedly handled 
well enough for chaae scenes. 



EXPLOSIVES 

LAUNCHES 



snee of special-effects 
aupemsor John Evans, the 
cars" frames were widened 
by 2 ft. and stretched SO in, , 
bringing their total, length to 
20 ft. Engines w r ere dropped 
12 in. 

From here on, efforts fo- 
cused on making the cars 
look as scary as possible. Vo- 
luptuous black bodies were 
fabricated from Kevlar by 
John Lovell, a builder uf 
Group C race cars. To simu- 
late a jet intake, a fan from a 
Harrier Jump Jet was set 
into the hood, with a hub 
from a Rolls-Royce Olympus 
Spey engine at its center. 
Flaming exhaust w as pro- 
duced by igniting a pressur- 
ized mix of air and kero&ene * 

A pair of inoperative, but 
nonetheless real, machine 
guns w r ore mounted on hy- 



draulic rams to pop on and off 
the fenders. Other rams 
launched simulated explo- 
sives from the wheel hubs. 
Inside, n combination of 
Ferrari gauges and Harrier 



PINEWOOD, ENGLAND 
—The uncanny resemblance 
between the new Batmobile 
and the Stealth bomber is 
more than coincidental. 
Among the eclectic sources 
of inspiration drawn cm by 
“Batman” production de- 
signer Anton Furst were the 
B-2. the SR-71 Blackbird 
spy plane, and Salt- Flats 
speedsters of the 1 930s, 

Furst's creation plays the 
role of a fictional turbojet- 
powered vehicle capable of 0- 
60 mph in J.7 seconds, and 
equipped with retractable 
armor, concealed machine 
guns, voice- activated con- 
trols, electronic tracking de- 
vices and a pair of explosive 
charges launched from the 
wheel hubs, tu actual capa- 
bilities, however, are more 
modest. 

The two Balm o biles built 
for the Rim began as *08 
Chevrolet Impalas with 327- 
cu.-in. Vte. Under the guid- 



Highlights This Month 

■ Strategic Defense Initiative— The 

Brilfiant Pebbles breakthrough. 

■ Superconductors — Fabricating 1 -2-3 
oxides into usable wiring, 

■ Composites — New testing methods 
advance graphite/epoxy structures. 

■ In The Army Now — Technology to aid 
America’s fighting forces. 

■ Electronic Shades — Switching on 
tomorrow's sunglasses. 

I Police Technology — Video cameras and 
fingerprint readers take a bite out of crime. 

■ Alternative Fuels — Will your next car 
burn methanol? Or will mixed fueis power the 
cars of the 2 1 st Century? 



EdiUX Tim Cole 
AsySTjJnif Idifpr A be Dane 
CcrtmxifOT M ikf Flllon, 
Fr^nfcJpiUcR Jim Dunne 
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ARGONNE, IL— To over- 
come problems :in shaping 
bri 1 1 1 e 1 high - i piti | H-riLliin L su - 
jiem j nd uci ors . m^archens 
have fusi* I theceramk metal 
oxide “1-2-3" — mixed with 
fine silver pow- 
der— Luiittmtiri- 
uoiift ribbon of 
silver. 

When very 
tiny, current- 
mhihRing cracks 
emerge in the 
superconductor F 
the silver carries 
the cilrrefi L past 
the break and 
thus maintains 
the ttUpefCon- 
ducting current „ 



*SEH 



Easy As 1-2-3 



New Way To Test Composites 



GAITHERSBURG, MD— 
Increased reliance on graph - 
ite.-Vpoxy compoLinde in the 
construction of aircraft, 
rockets and submarines has 
prompted the National Insti- 
tute of Stand arris and Tech- 
nology (NIST) to come up 
with innovativEE techniques 
for testing and evaluating 



composites. Using high- 
speed ?uper computers, 
mathematical modeling and 
high-density computer 
graphics, N I ST e ngi n e e r s 
are able in simulate stress 
and so umi waves as they 
propagate in composite 
structures r and then view 
the waves in three dimen- 



lons, The hreaklhrough tech- 
nique will allow designers to 
better understand the com- 
^Dsitea 1 various properties, 
So far, N" [ST ha#: observed 
two distinct wave patterns 
during tests — one in shear 
and the other longitudinal 
— with a third un predicted 
wave moving in yet another 
direction. 

Deciphering the inner se- 
crets locked in composite 
structures will allow engi- 
neers to find new potential in 
these vftal building blocks. 



N tw engineering toof: A 3-0 
computer graphic of wav* prop- 
agation In composhe iiructurcs. 



Ten times normal household cur- 
rent In a tiny band of silver and 
ceramic ujcide 



Brilliant Pebbles Shines In Phase One SDf Test 





star track 

SYSTEM 



ANTENNA 



MAJN ROCXfT 
PROPULSION 



optical 

SENSOR 



COMPUTER 
GUSDANCE BAT 



DIVEST 1 
THRUSTER |*| 



BRILLIANT PEBBLE MOCKUP 



Simple air-axes divert thmiters 
and optical senior; form the heart 
of Briifiartr Pebbles [letrf, 



. 



Brilliant Pebbles deploys from Its lifejacket and homes in on ICBMi 
picked Lip by an Orbiting B 5 T 5 satellite (right]. 



A recent SPIO eeperiment test 
ed Brilliant Pebbles liability in 
full-thrust mode 



Peb bles would be dispatched 
to desiroy H using on board 
optical sensors and unique 
high-power divert thrusters 
that would maneuver (tie de- 
vice in all axes tor the kill. 

Another key to Phase One 
deployment will be the Boost 
Surveillance Tracking Sys- 
tem (BSTS). an infrared de- 
tection satellite that would 
band oft target data to other 
SPI elements. 



WASHINGTON, DC— Ad- 
vancements in computing 
power, sensors and rocket 
lb ru st have i ncreased the po- 
lential lor a relatively inex- 
pensive and reliable defense 
against intercontinental bal- 
listic missiles, according to 
SDiO officials. 

The most recant hardware 
breakthrough for a proposed 



Phase One SDI deployment 
comes in the form' of Brilliant 
Pebbles, a high-tech kinetic- 
kill machine. 

Officials envision a con- 
stellation at the liny rocket- 
powered devices — each 3 ft. 
long and weighing less than 
100 pounds— that would in- 
dependently detect, track 
and neutralize incoming mis- 



siles Tiny supercomputers 
and tennis-ball-siied inertial 
measurement units are key to 
Phase One's development. 
Each Pebble would 
housed in a triangular 
shaped shelter that woult 
double bs a solar- power gen- 
erator and sensing platform. 
Once an iCBM's exhaust 
plume is detected. Brilliant 



H 
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Minwax has more ways 
to make you a snappy dresser. 



Minwax makes it easy to 
express yourself beautifully, with a 
variety of attractive wood finishes 
that add style and beauty to any 
home. Choose from our wide range 
of traditional stains. Fast-drying, 
durable topcoats. And one-step 
finishes that save you hours, . , 
Minwax has them all. 




Which is why Minwax is the 
only name to look for, when you're 
looking for beautiful wood. 

For additional suggestions 
and projects, send for our FREE 
brodiure, Tips on Wood Finishing. 
Write: Minwax, Dept. PM109 
Box 426, Little Falls, NJ 07424 



^MINWAX 



Mji MtwJirIj UKd above Drmer *L. L uk American Kbod/'"muA PzinuYthani topcML. Premia-*?: GaWrn Ckk IWsrff mo* ohi«i inddm-rra LnonubWilrMl BfeoriSJwi IteKiltaJ Hid 
tevrlktg Pnfywtfume t^ccaE. Dmner #3: Fnntwncd MntFmuk ab«t P^ntanFme hevdlinf ipiitwfcl- Srpeisd Wibavl WfccKf /WyiireAmr lupcuaL IhraSer #4: Ctiftwl 

WxhnjE ntim-t NiturM for vribtt wd pul}* PlirvUtiwi WiJmjc KwdStow driven Dmur #S : F«an cabinet and pota Rnyai F^fkada 4inn «d be 

PTP«cr J S ■ Rowi^wd #7- Honey Kne f'tjJjTlMfci dtufct and pub AJi&qUe Wair^l Pt^shria crx-ren tlxiir i^A^sadr: bn- c ling 

MmWU,. k'nlVituiilffa and. irt icgLibercd fraue-marks C 1509 Minwax Cnrapuiy, Enr 
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G AMIVW-RrtY 

SPECTROMETER 

DETECTOR 



SPECTROMETER 

ELECTRONICS 



ION IHRUSTER 
TOSJT|ON£ffS 



SCH.AR ARRAY 

coves 



ATTITUDE 

SENSORS 



COLD-GAS 

THRUSTERS 



ADAPTER 



Among deslgm being comldcr ed for Prasp&rtar h the one above, 
with Imtnirnenti configured for laundi from the Shuttle. Lazy r spiral 
trajectory (far right ) would bring the craft Into lunar orbit {right j. 



TOMORROW 

MOON 

PROBE 

ANTENNA 



INTEGRATED 

ELECTRONICS 

MODULE 



ION THRUSTER 



XENON TANK 
NEUTRALIZER 



Low-Budget Moon Probe 



PRINCETON, NJ-Prince- 
ton's Space Studies Institute 
is developing ft spacecraft to 
seek out resources that could 
sustain future lunar colonies. 

Scheduled fur launch in 
1891 aboard either the Space 
Shuttle or an expendable 
rocket, Lunar Prospector 
will orbit the Moon with a 



gamma-ray spectrometer to 
detect water in the form of 
ice, and an electron reflec- 
imeter to look for ores and 
Helium 3 which could fuel fu- 
sion power generators. 

Using low-thrust ion rock- 
ets, the 104-pound craft will 
reach the Moon on spiraling 
trajectory in about 2 years. 




ADELPHI, MD— The seven 
laboratories of the U S. Army 
Laboratory Command re- 
cently showcased a range of 
exotic technologies adapted 
lo the rugged conditions of 
combal. To salvo logistical 



Armored vehicles could 
also benefit from the proper- 
ties of composites, but prob- 
lems in fabricating them to 
the required thicknesses 
have stood in the way. Now, a 
fiberg las a- hulled version of 
the Bradley Fighling Vehicle 
has been created that pro- 
tects the crew against lethal 
spall, and allows lor a 25-per- 
cent weigh! reduction. 

II also has superior resis- 
lance to structural fatigue and 
corrosion. 

A more futuristic vehicle 



■ AUTOMATIC 
TARGET ACQUISITION 
SYSTEM 



SENSORS 

PLATFORM 



WEAPON ■ 

SENSOR 

PEDtSrnt^- 



1X5 few 



• ROBOTIC 
AiL- TERRAIN 
V-FHitLE 



00 (above) ton removable efec- 
Crolumlnetceni dliplay for re- 
mote operation. Binocular radio 
fbdowj permits secure commu- 
nications wttb I -km range. 



Spectra helmet [above] ii dr- 

tlgrted to withstand fragment 
impuco, which account for most 
battle cawatoet Hr ad fey's ntwr- 
gtau hull | left] tests fabrication 



peri meeting with composite 
helmets using a new type of 
reinforcing fiber called Spec- 
tra. Similar in strength to Kev- 
lar now used in standard 
issue headgear. Spectra al- 
lows helmet weight to be cut 
from 3 pounds to 2.2 pounds. 



concept, ihe automatic target 
acquisition (ATA) system 
would use lasers and infrared 
sensors to seek out and fire 
upon tanks In areas too dan- 
gerous lor humans. The bat- 
tlefiekd of tomorrow gets more 
technical — and far more lethal. 



is 
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HARD DRIVE FILE — 
OF ftI>TF NUMBERS 



nr wrfH ■tharacter- 
REtOGNlTlQN SOFTWARE 



VIDEO 

MONOT 



VIDEO • " 
CAMERA 



STATE COMPUTER 



MCIC 

COMPUTER 



LOCAi RADIO 1 
GASg STATIOrt-^ 1 



IMAGE 

PROCESSOR 



riiNCiERPRlIvr AND' MUG SHOT IMAGES 



mTECH update 



NEW YORK, NY— Advances 
in computers, communica- 
(tons, and video technology 
are going into systems to pro- 
vide lawmen in the field with 
rapid, positive identification 
of criminals, missing persons 
and stolen vehicles. 

Officers pulling over cars 
for minor infractions now 
routinely run a check against 
wanted persons and stolen car 
files in computers at ihe FBI's 
National Crime Information 
Canter {NCIC). The results 
are often uncertain, however, 
because names and descrip* 
tions may be falsified, or may 
match by coincidence. 

To solve this problem, the 
FBI has built a working proto 



SUPER 

SHADES 



Switch-operated 
prototype hat mini 
battery and AC Inverter , 



Instant-Response Electroshades 



WOODBURY, NY— Re- 
search Fftmliers, Int - „ hah 
demonstrated proprietary 
light-valve technology in a 



pair of sunglasses That dark- 
en al the flip of a switch. 

The key to the system is 
a Viuoo-in. -thick suspension 



nf needle-shaped 
light-absorbing 
particles sand- 
wiched by layers 
of glass. Normal- 
ly, the particles 
float randomly in 
suspension, part- 
ly blocking the 
passage of light. 
Bui when AC cur- 
rent is applied 
through an indium -tin-oxide 
conductor lining the glass, 
the particles are aligned so 
that the suspension bee umes 
transparent. The same tech- 
nology could be applied to 
windows and car sunroofs. 

Nonprescript ion versions 
of the glasses should be mar- 
keted in two years. 

Future models could be 
made to respond to varying 
light levels automatically by 
replacing the switch with a 
photocell. 



Scope Mirrors 



Mxhtnlit checks aspheric, graz* 
Ing-lncldence UV mirror. 

LIVERMORE, C A— New 
technology has enabled the 
Lawrence Livermore Lab to 
make telescope mirrors for 
the Extreme Ultraviolet Ex- 
plorer satellite, scheduled 
for launch in 1991, Machined 
from aluminum, then coated 
with nickel, the optics are 
polished with diamond -dust 
pitch and lapped to 13-ang- 
strom smoothness. 



time, automatic matching 
turns up an outstanding war- 
rant which is sen! back along 
with a mug shot and criminal 
record. With the present sys- 
tem. the first, inconclusive re- 
sponse leaves the officer fo 
decide on instinct whether an 
arrest is justified, 

To catch criminals on the 
move, Geospace Systems 



Equipment In car |teft| transmit* 
Images via network (middle |, 
which »ndi back prints and 
mug shoft |rfcjht (. 

has programmed a PC to 
read license-plate images fed 
lo it by a video camera. The 
computer com pares num- 
bers to a list of stolen vehicle 
plates, and alerts police when 
a match is found. 



type ol a system that sends 
and receives fingerprints and 
mug shots from a squad car, 
A typical scenario: After 
going back to his car with a 
motorist's license and regis- 
tration, an officer radios a 
description in to NCIC. An in- 
conclusive response 
prompts him to follow up by 
bringing the motorist back to 
the squad car, and 
sending an elec- 
tronic scan of his 
fingerprint. This 



Concealed TV cam- 
era sends (kenyc- 
plaf« Image* to PC, 
Processing software 
compares wtihiiu or 
Etden ur*. 



ROUTE OF FUTURE NCIC INQUIRY 
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f Eft s ^ SCANNER 



High-Speed ID Technology Closes In On Fugitives 
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Methanol Rally Tests New Fuel 



Methanol Marathoners make a 
pit Hop flop | . Engines flnitfjnd 
right) were designed to con 
name a mixture of B5- percent 
methanol 1 , ] S-peFtenT qai. 



METHANOL C 
KIT 



DETROIT, MI— The |fl 6 tf* 

a m j m j till i v i s ] 1 1 1 1 clwtnv r in r Wax 
sfnarrofl rarmakona in cIkvpI- 
dp alternative fiiefe 
(iM-*pun&urei'I an t UPU- 
mile rally in which college en- 
gineering students ran 
Chevrolet Corneas they had 
converted to methanol, 
mixed with i 5 -percent ga&o- 



ine to improve fuel delivery 
■ihclcombturtionH 
Each team was issued a 

■ on version kit consisting of a 

■ tainlesH-sLeel fuel lank, 
high -flow fuel pumps, special 
fuel injectors and fuel rails. 
Fuel-efficiency winners won 
a $20,000 prize. 

Fold and Chrysler are also 



pursuing alternative fuels. 
Cfirysler's Gasoline Tolerant 
Methanol Vehicle places an 
emphasis nn high-grade ma- 
terials designed to combat 
the corrosive effects of meth- 
anol. Ford's converted flexi- 
ble fuel Taurus is designed lu 
run un methanol, ethanol or 
gasoline. 



Steady Improvements In Head-Up Technology 





Kaiser i Agile Eye 
I Above \ outperforrm cur- 
! rem heFrnet-mounted dis- 
plays. Tomorfow i proto- 
type (right] win provide 
improved display*-. 



NEW YORK, NY— The seb 
encB of simplifying lighter 
pitot workload in combat con- 
tinues to tax avionics engi- 
neers. Recent trends point 
toward enhanced look-and- 
shoot capability in helmet- 
mounted displays that 
liberate the pilot from tradi- 
tional war-fighting chores. Al- 
ready, combination raster 
and stroke technologies 
— and the (ar-off potential for 
voice commands— hint of a 
more intimate interlace be- 
tween man and machine. 

Kaiser Electronics' Agile 
Eye Plus leads off with art im- 
proved version of its ground- 
breaking Agile Eye The Plus 
features a wider field of 
view — 20* instead ot 12° 
— and the addition of a raster 
display that works in synergy 
with the system's stroke dis- 
play. The raster technolo- 



gy-akin to the 
linear construction 
of a television 
screen — is 
suited lor tactical TV 
and FUR images. 

Stroke images are 

brighter and ensper 
and can be viewed 
in daylight, making 
them suitable for 
characters and 
symbols Used In 
combination, ras- 
ter and stroke dis- 
plays provide 
vibrani, high-impact 
imagery that aids 
pilot cognition in 
highly dangerous 
combat situations. 
Physiological stress 
associated with Dying a fight- 
er to the extremes of ihe flight 
envelope can be mitigated 



Don that's easier to grasp. 

W.W, Gaertner Research 
Inc. is on the cutting edge of 
stroke technology, producing 
a stroke generator 
that can provide 
j million cot- 
id load the 
with 2 6 mil- 
lion points of light 
per frame. 

Over the horizon, 
researchers at the 
Aeronautical Sys- 
tems Division Of 
Wright-Paiterson 
Air Force Base are 
using MAGIC to ex- 
plore the next-gen- 



eration electronic cockpit. 
Microprocessor Application 
of Graphics wild Interactive 
Communications (MAGIC) is 
being used to evaluate the 
pictorial formats to be used in 
Mure cockpits lhat will work 
in concert with helmei- 
mounted displays. While tar- 
geting and flight information 
will be imprinted on tomor- 
row's helmet visors, less criti- 
cal information will be printed 
on wide- format touch-sensi- 
tive screens 

The efforts come as micro- 
chips assume an even great- 
er role in the fighter cockpits 
ol tomorrow, r*u1 



somewhat with mstrumenla 



The Air Force i MAGIC simulator p*fr| assesses cockpit symbology. The W.W, I 
Gaertner stroke generator [right | often vivid characters In ■munntude of colon. ' 
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TUFOIL* 

SUPP£BIER 

THAN 

TEFLON*" 



W WHY BUY A NEW CAR 
WHEN YOU DON'T HAVE TO? 1 

"Hie Tufoif eutd tfom engine w&tt lent 

ndteut 

* 4 # 



The next time you change your oil. 
RFAI I Y change in -into the engine treal- 
ment it eoufcl be, ft should bef 

TUFOIL IS EASY TO USE I 

It's easy to mate your engine run bet- 
ter, last longer Just add S ounces d 
Tufoii to the crankcase. After that, add 4 
ounces each time you change your oil. 
You don't have to shake the container or 
add an engine flush. Just pour It in and 
drive away 

SILKY SMOOTH ACCELERATION 

Your throttle will get silky smooth. , sc- 



it 



operation will improve. One custom* 
said htG car takes ott like a scared rab- 
bit!'' Tufoii works wonders lor all known 
engine oils it's actually slipperier than 
Teflon®, (according to a famous US 
g over merit laboratory.} 

FAST STARTS - HOT OR COLD 

You'll get astonishingly fast starts on 
cold mornings with both diesels and gas 
engines. Tbe Canadian government 
tested TUFOIL a. its cold regions lab. 
They shewed faster cranking and sig* 
nilicant fuel savings with TUFOIL. Better 
on desert like hot days loo. 

MORE POWER - BETTER RESPONSE 

Owners of very expensive German 
diesels call in wanting to buy stock In our 
company. They say their diesels are ac- 
celerating like nothing they've ever seen 
before. One said he doesn't have to 
down shift any more on an annoying hill 
in his area. 

Your car can have more power like that 
too! 



Our 1976- 476T-Bird is now at ‘90.000 
miles and purring. 

A bunch of customers' cars have now 
passed 250,000 miles. 

Sev*a! months ago, a nice man I’d 
never seen belore walked into our offices, 
big smile on his face, sal down and said, 
Would you believe 340,000 mites on a 
Tufotl engine' 3 * He went on to rave about 
hew well Ns engine has been running all 
these years. I couldn't get a word in 
edgewise. 

Recently, a truck driver called in with 
ewer 1,000.000 miles on a diesel using 
TUFOIL — Wow I 

£xfi *€ & ict&t &Mf£* 

A customer from Vefmont added 10% 
TUFOIL to his sticky mechanical trans- 
mission, called in and sad he couldn L t 
believe it.. .'Shifting is like slicing butter 
nowf\ ha said 

SAAB owners are writing Setters prais- 
ing TUFOIL in their ’NINES 1 magazine. 
They report spectacular improvement in 
their engines and manual transmissions! 

Don! forget! TUFOtL is the result of 
over 15 years ol research and develops 
ment. The U.S. government has 
awarded us 6 patents so lar...so have 
Germany, England, France and Canada. 

iic Q Llisr lubrica n t e^en cornea cfpsc. 

One customef put k nicety when he said, 
’You can hear it... you can feel it 1 , after ad- 
ding Tufoii to his engrnel 

f%«Our dyal customers wrote this ad 
for us. Its lull of their Comments ! 

/ 





W ONE B 02 BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1 000 MILES 
If you don’t notice quieter-smoother 
operation .quicker star ting .snappy ac- 
celeration just send us proof of purchase 
with a note describing the year and make 
□I your car Well refund your money im- 
mediately- 

Send for TUFOIL today and prove \o 
yourself the amazing increase in your 
oar‘s performance Fill n the coupon 
today Or call TOLL-FREE any time, 24 
hours a day 

1-900-922-0075. 1ST 

(in New Jen*?. call 201 fD.J W 



free Frauds baaed gn yuf oiLiecungiogy Ch-eck 
on* wiiti ueft ondar of 2 barites at m quart. Chock 2 for oacti 
qelton ordtr. VhIutjej. range rrtwn * 3.93 lo $*. 95 . 

□ TUFOIL Gun-COSI ■ - Super njftt inhibited, smooth action 

□ TijFOlL. Compu-Lube — Low viscos^y lor GOfnpulEr 
mecheniams 

□ TUFOIL Ltghlnmg Grass* Easily sheared grease Pgr 
matrumenls 

□ TUFOIL Lubll-S - Gsnonil purpose, Hwatioifl 1*22 
lu&rtc&nl 

FREE brochures . 

□ 30 Oueatiorta /Answer* about TUFOIL 

O 'Tun with Superconductors'— weTts leading- that field 

fra 

£** NASA T«J» Inn ler technical diliili, 

FM. 1 HJ Hid IMS, 

* 1 Mf fkiwpmiti, Due, 

rLUOfc- lug iu 

jetlon^ ■ "*o 1 u 

-U! :=h* - >•* rw Jti f uv tma 
US PwniNii 4J&+JI* 

UB ^immj 4JH in 

ud rm MHd J« 1!M 
DP^Ui “ 
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my TUFOIL order 

□ OHl'ftM baflro iFBB-i one car kw 

£14 25 (plus $3.50 Shipping and 
handling}. See money bach 
guarantee 

□ TWO 3 CZL tMlUfle iFBBttWO cflfft 

fat £25 00 |plus £4 00 shipping 
and handling] SAVE 18 00 

□ ONE Quad botite . . . I real 4 ears 

lot E34.W ipius $4.00 shipping 
and handling} 

O ONE GALLON . treat 16 Mrs for 
35 W fplui 00 shipping and 
handling } 

We ship within days? 

■ovei the wngto bottle pne# 0 )G SAVINGS 






B Fluoramics, Inc. 

103 Flesaanl Avenu-e 
Up pfcr Saddle River. NJL 07458 

My chtch or mangy order NX I IA en&losed 

Cftflrgt my credit card 

U AftkEppriaa □ UD*lnrCnid D VlU 

Girt NO ___ 

Lap. Data 

Sg-riftur* 

Nam* _ 



CJ^r 

Stale 

[N J. mN UttN ptou* tain tan?. Cwadianr 

CkJI hr the ruma of out CinMiAn dlrtribuinr 
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DETROIT SPY REPORT 



BY JIM DUNNE 



1 991 Oldimobuick Wagon 




IHK PKUTEUVn-nf 
Ithi- vm General Mu- 
kora full -size station 
wagon that we spotted re- 
cen t [y has a sp l it pe^ i mal i t y. 
One side of the vehicle is 
trim Tiled with Buiek part*, 
the other with items that 
make it an Oldsmohilr. 

The grille, however, is tak- 
en right from FhiirkV future 
parts hit]. 

Tail lights art Lhe most rto- 
lieesihle difference in the 
rear. The JiuickV are fatter 
and wraparound the rear 
comer. Olds uses its familiar 
vertical lens. 

The roof is unique fora De- 
troit wagon, A timed gins* 
skylight over the rear seal 
area rises up 4 in. above ihe 
rorif InveL Aft of Lhe skylight 
is a bed fora roof rack. 

Chevrolet will id so pro- 
duce a st at i no wagon built 
with this new bodyshell 

All three wagons are being 
developed under the CM dfn| 
code designation. 

The practice uf building 2- 
sided prototypes lu explore 
the effects uflwo different 
trim sly les i * ;m o k I c j ne i n L he 
iiuin industry, and obviously 
is intended to save money hy 
cutting in half the number of 
expensive prototype bodies 
that are required for styling 
development. 

Turbo Lumirta 

Che vrolet plan^ to heat up its 
new Ltumna family next year 



Prototype T99 1 GM wagon Jselthef a Bulck or an Olthmob-lle, depending on dow you look at It, 



With a turbo version of the 
Coupe. 

The prototype w F e phnl.o- 
graph** 1 1 was undergoing 
high-speed testing on the 
track o f or it 1 < if i J M s l esl fac i I - 
iiies. The turbo is distin- 
guiahed from t he lurnirm 
Euru Coupe by functional air 
intakes nn the houd, plus 
sporty lower body trim. 

Set up much ( he same as 
t he Pont lac Croud Prix Tur- 
bo, the Lumhia Coupe will 
use GM h s ;C 1-1 iter VtS, which 
generates about 21)5 hp in 
lurbct trim. 

Chevy product planners 
still haven't decided what In 
call the Lumina hut rod. fine 
group is pushing fora simple 
Lumina SS h while another 
w ant - t u re v ivc the Mont e 
Carlo name. 

Marquis 

Masquerade 

Like its sister fitim Cord Ui- 
ision, the Crown Victoria, 



Mercury's Grand Marquis is 
due for a 1901 facelift. 

The prototype we ob- 
served wears the P 91 front 

end holies] to a current body, 
to test the coding character- 
istics of the new sLyllng 
treatment. Resides ihe brush 
grille work, the Grand Mar- 
quis mounts a new (-piece 



these cars— the body part 
railed fascia by ihe industry. 
Pontiac will stick with the 
split grille opening, hut the 
nose will scoop forward at 
the bottom more dramatical- 
ly than in today's ith rids. 

< 'bevy will sdsn have a for- 
wnni-thruHttng grille open- 
ing he low the main bumper 



Mcrtuiy s Grand Marquis will nw front-end ityl Ing in ' ? 1 . 



Not' rod Chevy Lumlna Coupe with turbo V& wHI roll out next year* 



plastic-clad bumper. 

Changes to the Crown Vic 
ami Grand Marquis are ex- 
pected to be limited almost 
entirely to front-end face- 
lifts, and the rear-drive Pan- 
ther plat form p which is a\m 
shared by ihe Lincoln Town 
Car, will remain untouched. 

■Car Facelift 

Look for General Motors' 
E-Cura. the Chevy t'a- 
mturo and PfjnLmc Fire- 
bird, id get now front- 
end styling when the 1 Wl 
mi idols roll out next fall. 

Major changes will show- 
up in the plastic noses- of 



bar. hut without the vertical 
center divider. 

Odds Ort Orbital 

Ford and CM are betting on 
2- stroke engine technology, 
Each has signed up to net Or- 
bital Engine (X know-how 
in designing a smsill 2-slrake 
for auto mobiles, 

Ford apparently is way 
ahem I nidi M in its li- s t r i j ke 
plans, and may have a mini- 
sedan pnwfcrvrl hy t hr engine 
on the rufid in Europe within 
four years. Two-stroke en- 
gi nes get a ] » nver st i ’( i ke w it h 
each turn of the crankshaft, 
f /'/i-rnf Iwnt f I j jWT^ri .U) 
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EXTREME CONDITIONS DEMAND EXTREME PROTECTION. 




For Extreme 

Qonctttfons 



ftnfflreeie 

coolant 



PdTftOrr SPY R EPORT iCtxntiy.'urfU'pimi fKvfrJff 



while a 4-Btroke engine gets a power 
.stroke with every two turns. This re- 
sults in the siune power from two cylin- 
ders as a 4-stroke engine produces with 
four cylinders. Two-stroke engines are 
not new, Rut excess emissions have held 
them hack from wide use in modern 
cars. Now. with the Orbital Engine de- 
velopment. 2-stroke engines can meet 
emissions standards, at least in smaller 
displacement sizes. 

Key to the Orbital system is premis- 
ing of fuel and pressurized air that al 
tows more complete burning in the 
combustion chamber. 

Frame Games 

That n]tl dc^gn argument is crapping- up 
once again. Which is better — traditional 
body and frame assemblies or unitbody? 

In recent years everything's been 
unitbody * Al I the Japanese ears are bui It 
that way . and all of the new r er U.S. de- 
signs, too, 

Unitbody designs are built with the 
body anil frame inone piece, eliminating 
the separate frame under the car body 
that holds the suspension and dri vetrai n 
in place. The weight savings from this 
design are substan tial. 

But new thinking is that carmakers 
can change the shape of the body— re- 
style the body panels — more easily and 



quickly i f the car is bu [It atop a separate 
frame. That would allow automakers to 
make more frequent styling changes 
—say every two years instead of the 
three to five years commonly required 
by DeLroit today. 

ft is a relatively simple job to replace 
outside body panels, and keep the same 
frame and suspension intact. 

Lightweight cars with unitized bod- 
ies can have big suspension problems 
when rough pavement is an everyday 
part of the driving. The unitbodies can 
flex when the suspension i& put under 
heavy stress. 

After a time, as body parts weaken, 
flexing becomes more pronounced. 
That's when trouble crops up — doors fit 
loosely , suspensions betray their ride 
and handling mission, and the car be gins 
to fee! old all at once. 

The deterioration doesn't happen on 
all unitized cars. Some are built with 
stronger bodies, but they pay the penal- 
ty of heavier weight and a much lower 
fuel economy. 

Don't look for a massi ve swing back to 
body and frame right sway Virtually 
the whole industry, from first design to 
final assembly line, is set up to build 
unitized construction. 

But the persist once of certain body 
and frame models in taxi work— New 



York City's yellow Chevy Caprices 
and Ford Crown Vica, for example — 
underscore the basic strength of this 
technique. 

T-Bi rd Diet 

That's what Ford executives - Ar ^ catling 
for after seeing the T-Rird and Cougar 
scaling in at 4000 pounds each. Given 
their choice, the management at Ford 
would like to see these cars at 3500 
pounds or even below. 

There are two reasons for this con- 
cern, and both are vital for Ford. 

First, the added 500 pounds of avoir- 
dupois mean higher costs, even just for 
the extra materials More costs add up 
tu less pro flta. 

Then there is the problem of fuel 
economy. While the Federal govern- 
ment is tightening the demands for im- 
provement in fuel usage, theT-Binl and 
Cougar are not making big improve- 
ments. 

Additionally, there is the competi- 
tion. Grand Prix and similar GM coupes 
weigh in at some 700 to 800 pounds less 
than Ford's personal luxury duo. In De- 
troit Ahink that advantage will eventu- 
ally weigh heavily — in fuel economy T 
company profits and perhaps even in 
customer choice — in General Motors 1 
favor, JW 




SURGEON GENERAL’S WARNING. Cigarette 
Smoke Coniams Carbon Mnncuids. 
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New Steam Premium. 

I _ r 

'flaai Outdeans the 

-competition 



VI |UUI uuyiiru 

at some steam. 

cIwWa n Frofn » 

With an ad\ 

|\ENV\V W? 

han 

l8 ucto. : • li 

cmu\s*f>%0 

"Soase.V^'SS&J* 



II your engine degreaser’s not culling it, let all 
some steam. 

From this big can comes the best there is. 
With an advanced cleaning formula that cuts 
through engine dirt and grease better than any- 
thing you've ever used. 

With more active ingredients than the 
competition. Twenty -five per cent more prod- 

S uct than the leading brand, so one can 
cleans your entire engine. And. with a 
handy s pray -any- way valve that cleans 
\ ha rd -to ■ reach spots with ease . 

If your engine degreaser's just 
not cutting it, maybe it's time you lei 
,W off some serious sleam Wilh new 

Sfeam* Premium "■ XTRA DUTY" 
\ L Engine Cleaner Degreaser. 



jtease- 



Another litijh:^ PriMDCi ol wt 
Pennjpil Pfqtjycli GortiCmny 





MOTORSPORTS 



BY TONY SWAN 



A Long Day At Nelson Ledges 



Buy 

Yokohama 

tires 

and see 

the light. 

Here's another en- 
lightening idea from 
\bkohama:buy a set of 
four A509 or AS/S Series 
high performance tires, 
or Super Digger V or 
Mud Digger light truck 
tires and you'll drive 
home with a free pair 
of illuminating Bosch* 
Halogen Fog Lights. 

Dorit be left in the 
dark. Your Yokohama 
dealer has the details. 
You'll see. 




YOKOHAMA 



1 19W Yotohorra tire CoiporafmftO &t» i56G 
tftt i totDO CA 92&S1 

Of*. 6 r pood wnne iupp&v k**i a* partkwcJtfcig 
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HAT A DIFFERENCE a year 
milker In lflSS we took our PM 
cop cur Mustang Lu the Nelson 
Ledges 24 -hour race with modest ex- 
pectations Lind wound up first overall 
This year we made the same trip with 
higher ex petitions and wound up limp- 
ing home well off the pace. So it goes. 

-1 une marked the tenth renewal raf this 
showroom stock classic, and the hard 
work of rate chairperson Anne McHugh 
showed to particular ads r anlage with 
the he At field in I be past five years. 
Thirty-seven cars took the green flag, 
including an excellent group of con- 
tenders in the Prototype class. 



I ririuded under this heading were two 
Eagle Talon TSi A 11- Wheel Drive en- 
tries fielded by the formidable Archer 
Brothers team , a 4wd Golf powered by 
VW's new supercharged G-lader en- 
gine* shortly to debut in the Corradn 
sports coupe, plus a trio of the limited- 
production Consumer sports cars we 
first encountered last year. 

Our owti car was a fairly exotic Mus- 
tang S. 0-liter, painted up in original 
Shelby G.T* U50 colors to commemorate 
the Mustang's 2fith anniversary (see our 
Mustang anniversary section, page 56* 
Aug. r 89). Since the car w*as a little mure 
Lhan showroom stock in suspension and 
horsepower, thanks to the ministra- 
tions of Baleen Autosport, we too were 
entered in the Prototype cl ass. 

This year's event was strongly remi- 
niscent ofiaas. The Consulier team was 
again fastest in practice and qualifying, 
this time claiming the top three spots on 
the grid. 



Our Saleen Mustang held the fourth 
grid position . while the Archers' 
Eagles, the Phoenix Racing Gdsder 
Golf and Roger Marble's Team Dayton 
Camara, last year's runnerup, ranged 
behind. 

Our driver corp^ had a couple of new 
faces— P.D, Cunningham ( a young Wis- 
consin hotshoe who's definitely going 
places, and Rick Titus, a Saleen Escort 
Endurance Series regular and 1987 co- 
champion, in addition to his ability to 
get from start to finish in impressively 
short periods nf time, Rick gave us a 
special Mustang anniversary presence. 
His father, Jerry Tilus, another jour- 



nalist who doubled in racing, won the 
first SCC A title for Mustang, driving a 
G.T.350 hack in HNi.T 

Rick started the race, and by the end 
of the first hour was a bp up on the rest 
of the field. But as it turned out. that 
was the high point of the event for PM 
Racing. When Rick made his first pit 
stop, he complained of rear suspension 
problems and high operating tempera - 
Lures, and Lhese ominuus symptoms 
turned out to be portents of muc h worse 
to come. 

The rear suspension allowed the back 
of the car In work up and dtjwn exces- 
sively, and thedriveshafl to nib against, 
the top of its tunnel. 

Breakable brakes 

At some point fairly early in the pro- 
ceedings, the unsyncopated gyrations 
of drives haft and bodywork allowed (he 
rear brake line to become embroiled 
wiLh the shaft, which left us without 
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rear brakes for the balance of the event. 
Not long after that, the left front wheel 
bearing went away. 

Even so, when darkness fell, we were 
still contending, swapping the lead with 
the (J-lader Golf, which m being driv- 
en very steadily by Bill Fate. Phil Pate, 
A1 Oag. A! Salerno and Herm Johnson, 
and one of the Talons (Mae DeMere, 
Mitch Wright, Paul Brand and Don 
Knowles). Bui the darker it got, the 
more apparent it became that our light- 
ing scheme. which we hadn't been able 
to test before the race, was just a little 
south of inadequate, 

A little past midnight, a torrential 
rainstorm sent the Mustang slithering 
off the track where it languished for sev- 
eral laps, helpless on a surface of slick 
grass anil mud. 

Although the rain lei up about AM 
am, our Sighting situation went from in- 
adequate to impossible, as the lenses* 
goL covered with mud thrown up from 
the verges of the track. Between stops 
to restore the meage r output of our 
lights, the driving became positively 
nightmarish* 

Dawn off hope 

For all Lhis, when dawn solved the light- 
ing situation we found ourtiel ves in third 
place and running a good two seconds 
quicker than any car in the race. Hope 
flowered. But a short time later we ex- 
perienced the First of two total brake 
failures. A front brake line had come 
adrift, necessitating another long stop 
for repairs. 

From this point on, the rear suspen- 
sion began asserting itself, and we drift- 
ed backward through the field. We 
found later that every bushing in the 
rear suspension had disappeared, which 
gave the rear end some very intriguing 
moves during cornering. 

Complicating this was a return of the 
high-LempcniLUre problems we h d had 
early in the race — it turned out a head 
gasket was going bad — and a -steady loss 
of braking pow er thanks to a cracked 
front rotor and general abuse. 

While we were doing all this charac- 
ter-building, the race for First place 
overall was a real cliff-hanger, with the 
VW and the Talon nosc-to-tad through 
the 23rd hour The issue was finally re- 
solved in favor of the Talon when the 
Phoenix Racing car got embroiled w r jth 
a back marker and was forced to limp 
home in second place. 

The FM Mustang wound up eighth, a 
position we hope to improve in future 
Escort Endurance outings. Meanwhile, 
we wish to acknowledge our sponsors 
— -Poly shield car care products, General 
Tire, Walker Dy nomax exhaust sys- 
tems, Salecn Autosport, Monroe shock 
absorbers, Warner gear, Motul motor 
oil and, of course* the Ford Motor 
Company. M 




BODY REPAIR: 
NO EXPERIENCE 
NECESSARY. 




every 1 ingredient, needed to do the 
job right. And made it easy to use. 
With instructions written and 
illustrated for the complete beginner. 
There’s even a toll-free ‘help line! 
This kit was designed for you- no 
matter how little experience you 
have, or how much. For minor body 
repairs you can do, look for Hondo's 
new Complete Dent and Ding Kit" 
where you buy automotive products. 

Call 1 800 241*3386 for the 
name of your nearest dealer. 



Because now Hondo has packed all 
its auto body product experience 
into the only body repair kit for 
beginners. We've put in every tool, 
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CAR CLINIC 



BY MIKE ALLEN 



Fiery Fiero 



I 1Y19S4 2M4 HERO 

has had the engine to- 
I I placed under warran- 

ty three times, ] use this ear 
for a daily commuU; of about 
135 miles, all of it on high- 
speed e s press way ti. Yester- 
day i the oil light blinked a 
couple of times as L was back- 
ing out of the driveway, and 
again at the corner, so I 
stopped and checked the oil. 
It was at the full mark, so f 
continued, carefully. The oil 
light blinked again in less 
than a block* I returned 
home and changed the oil. 
I've always changed the oil 
regularly at 2500 mile inter- 
vals, and wasn't due to do so 
for another 1000 or so, but 
something had to be wrong! I 
fully expected to see oil 
mixed with coolant—like the 
past three times. 



Imagine my surprise when 
no oil at alt drained out — l 
stuck a screwdriver into the 
drain plug and something 
about the consistency of road 
La r clung Id it , so 1 removed 
the oil pan. 

There was plenty of thick 
black oil. no evidence of cool- 
ant, and no evidence of ab- 
normal wear w hen 1 pulled a 
connecting rod cap to look at 
a hearing. I cleaned the pan, 
changed the filter and added 
fresh oil. Tt p s running fine — 
but what happened? 

LESTE RHAMM0N1) 

cold water, mi 

Your engine, at least occa- 
sionally, is running way too 
hot. This wilt oxidize the oil, 
and turn it into the gelatinous 
goo you scraped out of your oil 
pan . 



Ignore the slock temp 
gauge on your dash, and get a 
better aftermarket gauge 
that's calibrated meaningful- 
ly . Backstop that with an. oil 
temp gauge Coolant temps 
consistently above 22CP, or ail 
temp afrone 200*. are causes 
for concern. 

Start looking for a dogged 
or otherwise compromised 
radiator, a collapsing radia- 
tor hose, faulty electric fan * 
bad tmterpump or some oth- 
er cooling system aberration . 

When you can r l find any- 
thing wrong, look at getting 
an oil cooler. That 2,5 -liter 
motor turns mighty fast at 
freeumy speeds, and you just 
m ight be asking too m uch do- 
ing it 3 hours a day. 

Don't fre surprised if, in 
spite of the fact that your nod 
bearings took okay f there's a 
certain amount of internal 
damage. Piston skirts and 
cylinder bores don't take 
kindly to this sort of abuse. 

Clutching At 
Straws 

My 1980 Ford F-150 Pickup 
has had five new dutches in- 
stalled, and one Lransmissinn 
overhaul in 52,000 miles. I 
live in flat countryside, and 
never haul anything heavier 
than groceries. One mechan- 
ic claimed that Fords of this 
vantage have this problem. 
The local Ford dealer doesn't 
have the foggiest due as to 
what's wrong* 

CHARLES ALLEN 
MIAMI, FL 

/ think there's some misalign- 
ment between the hack of the 
block „ the bellkousing or the 
transmission . Either the 
crank is off center from the 
transmission input shaft ; or 
the centerlines aren't parallel 
— orboth. 

Either way there will be a 
lot of premature dutch disc 
wear, as well as a lot of strain 
on the bearings on the trans- 



mission . You'U need to use a 
dial indicator to measure 
runout at the transmission 
mating surface and at the cir- 
cumference of the transmis- 
sion mating hole. 

If the centers are out^af 
line, you can use offset dowels 
to line up the bellhousing 
with the rear of the block , If 
the transmission is cocked at 
an a ngte , you 'll need shims . It 
might be simpler to change 
bellhousings, especially if you 
can identify your present 
housing as the culprit. 

If the block ts improperly 
Tnochined , you're stuck using 
$h in is and dowels. 

Squeaky 

Stoppers 

I have a Chevy C- 10 
extended cab pickup. The 
brakes squeak. The dealer 
showed me a service bulletin 
that states in part that it's 
normal brake noise. What 
can I do? 

TERRY GOODMAN 
MINERAL RIDGE. UH 

You may not like wkatfm 
going to say. Disc brakes 
squeal sometimes. 

If your brakes have been ex - 
ami ned' by a competent, brake 
technician who feels that 
everything is fine , and the 
brakes seem to function cor- 
rectly, then you should count 
your blessings. 

There are some things to 
try * Gluing the pads to the 
pistons with weatherstrip ad- 
hesive will work for a while f 
by preventing the pistons 
from chattering . Heat and 
corrosion tend to break down 
the glue, so this doesn r t last 
long. 

Tve never tried it, but coal- 
ing the back of the pads where 
they contact the pistons with 
antiseize compound may help 
sometimes. This apparently 
lubricates the area where the 
squeak originates. 

(Pleas? hrna to page &Q) 



Technical Service 
Bulletins 

Eve r wonder it there are a n y Tech- 
nical Service Bulletins issued by 
the manulacturer of your car? Or 
considered buying a used car and 
thought about checking to see if there were any TSBs issued, 
and whether the appropriate service was performed? 

For S5Q a year (or £35 for APAA members), you Can sub- 
scribe to the Auto 
Parts and Accesso- 
ries Assn.’s Tech 
Service Report, 
which reprints a 
number of TSSs 
from various manu- 
facturers. There's 
also an index of oth- 
er TSBs, which may 
be ordered individ- 
ually. 

For further infor- 
mation, write: APAA 
Tech Service Bulle- 
tins, 5100 Forbes 
Blvd , La n ham, MD 
20706. 
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Just another brake job? 

Not to the guy wbo owns this car. 

Not to me, either.” 




my book 



Stephen Thompson 

Mr. Goodwrench Service Technician 

Sycamore Chevrolet. Terre Haute, Indiana 



Talk to Mr Goodwrench and you learn very quickly, 
hes a career technician. He takes pride in his 6M 
factory training and the skills he brings to the job So 
when you ve got Mr Good wrench taking care of your 
car. you Ve got the freedom to go anywhere, anytime 
And isn't that what owning a car or truck is all about' 7 
Whether you drive a Chevrolet. Pontiac, Oldsmobile. 
Buick, Cadillac or GMC Truck, bring it to the 

Mr. Goodwrench, GW 



man who knows it best 



You learn real fast in a GM dealership, behind every 
brake job there's a person. Someone who depends 
on these wheels to get around town, go on vacations, 
take the kids to school. And that person brought their 
car to this dealership because they wanted these 
brakes done right. With genuine GM parts. The kind 
this General Motors car was designed to use. 

Just another brake job? There's no such thing in 



in 



Parts 




fto.GoenhvfiMpk. 

It's no! jusl a car.. -it's your freedom 



CAft CLINIC rC T nHfiMPrrff fou»r ■' J 

As a last resort, try c ham fe ring the 
leading edge of the pad about 15*, so the 
disc doesn r i meet the pad surface at a 
right angle. This will last unit! you wear 
past the chamfer. 

Just remember that brake pad dust 

contains u hi of asbestos, so he careful 
not to breathe or ingest the dust 

Get The Lead Out 

I have u 1 97 H half-tan Chevy pkk- 
up—gOptiDn miles, good shape. ! can't 
find Leaded jinis amiind here any more. ] 
van r * afford a new vehicle, and I'd likt- lei- 
know if I can add a small amount uf die- 
sel fuel to iht gas to restore ihe lost lu- 
brieatLun in the unleaded ga^. 

nuHukAY 
TiWlFA. Ft 

/ can tell where leaded fuel is being 
phased out of the market in various ports 
of the country by the return addresses on 
letters like this om'. 

Boh , don r t add tl wsel fuel to you r gaso- 
line. It won't add any real lubrication to 
the arms where it's needed the valve 
seats. The lead, used at, an octane booster 
for gene rat ions, poisons the catalytic 
converters, and leaves lead in the atmos- 
phere. Lead has been legislated out of 
gasoline for sound environ mental rea- 
sons. 




One side effect of the octane boost was 
to lubricate the narrow seat where the ex - 
haust valve contacts the cylinder head. 
The exhaust valve is normally very hat , 
and in the absence of lead, can leave 



traces of itself welded to the seat, and 
traces of the seat welded to the naive. 
Eventually , the valve and seat wear to 
the paint where there es no longer a 
proper seal, compression suffers and 



In The Clinches 

Aluminum- and -plastic radiators are a marvelous 
combination ol light weight and efficiency. They're 
also more difficult to repair, as you can't just solder 
up a hole Bui you can replace a cracked or leaky 
end lank, or service a leaky Iransmission cooler 




CAR 

CARE 

TIP 



ALUMINUM 
RADIATOP COKE 




buried inside Start by using the tool 
shown hare. Or, vary carefully, a screw- 
driver. to pry open the cfmch labs hold- 
ing on the end lank. You can now 
separate the tank from (he core, clean 
l ho sealing surface, replace the gasket 
and squeeze the clinch tabs shul 
again. There's a special tool for 
squeezing Ihe tabs, but Vise-Grips 
work line. 

Dan 'f break any tabs. If you do. and 
ih ere are no mo re I han ih rea broken on 
the same side ol the radiator, and none 
of them are nexi Id each other, you'll 
probably still have a serviceable as- 
sembly For you rear. 





eventually the value head can brk^ak off.. 
Lead substantially reduces this metal 
transfer. 

There are a number of lead substitutes 
an the market H to be added to the tank 
along with unleaded gas, but the expense 
and inconvenience is considerable. 

ff your truck is used m light -duty ser- 
vice, you'll probably see only a little pre- 
mature ualve seat wear from a steady 
diet of unleaded. 

On the other hand, if you tow a trailer, 
or haul heavy loads up long hilts . it's a 
diffen'nt story. People with mntorhames 
are in the same boat — the rate of valve 
seal recession is heavy when the engine 
works hard. 

You can either use a lead substitute m or 
have the cylinder head# putted and 
heavy-duty, unleaded-gas-mted valve 
seals and valves installed , In your case, 
you'd probably be better off just driving 
it until valve problems show up— which 
might be a long time. 

Extra Wires 

How can 1 connect the Lights* on my ultl 
boat trailer to the rear lights of my l£kH7 
Nissan Pulsar? The trailer has one wire 
for the running lights, one eath for the 
Lorn signals am) a ground. The brake 
lights are just the Lum signals both on at 
Lhn same time. 



The Nissan u&es a separate bulb for 
the brake lights. Can J modify the cars 
wiring so that i t will work the same way 
as the trailer? 

F.M. LLAUKEi 

SAUNA. VS 

Most domestic cars are wired like the 
trailer r with one tamp used for both the 
brake and turn signal Imparts usually 
use a sepam te circuit far each function . 

I luouldn 7 try to rewire the Nissan. 
Vow might add a separate pair of lamps 
tv the tru Her , adjacen t to th e ones a l ready 
there, to be used as brake lights. This is 
an arrangement that will let you tow the 
trader with either a domestic or foreign 
car or truck. 

For roughly the same kind of money 
you'll spend on & pair of extra toil light 
flxtures^about $25-^-you can get a con- 
verter box that converts domestic to for- 
eign. The three wires for turn signals 
and brake lights go into the converter, 
and f wo wires come nut. Try looking for 
ora e of these, gadgets atari auto parts store 
or RV dealer. M 

DO YOU HAVE A CAR ¥mtiLEW 

Jits'? omA- .ifil-f it An a f it. Sr tu? $o*trfurxtiafi to 
fvrte Pvpu fit r . 1/ nChtl W JJj llr.it S7f A ill, 
A'ffl 1 y»r£, A-T/ttMJf. IV/fi/r fetter* ran not >V 

ft wit r ml wiiit'tfiufi?}#. tlm? *ur offfrttrmi 

isttmiMf *f : At tx-Jite'itfxi ti in ttir iw/tfftfif 



SERVICE TIPS 

■ Some- 87 Camaras may have hard 
contact between Ihe ac compressor 
screw and the r ad i a tor hose. TSB 07- 
2O0-6B recommends iwishrig ihe 
hose 5 to 10 al thermostat housing 

■ Some Peugeots with 6-cylmder 
engines may experience oil leaks 
when operated under severe or 
short-trip conditions, Moisture may 
be blocking the PCV system and 
Peugeot recommends [TS8 232* 
i 80} changing the oil and Fitter mom 
often, inspecting and cleaning the oil 

I rap i n the PCV recirculation tube, in- 
specting and cleaning the PCV on) ice 
and PCV hoses 

II Some 03- 85 rwd Brougham and 
‘85 fwd deVille and Fleetwood Cadil- 
lacs may exhibit no-crank conditions 
because ol a burr built up ortthe inner 
ft in met ht ol the front shilt collar in the 
sta rter motor Bo sure to check for the 
usual causes ol no-crank conditions 
first TSS87-t f 1-6D 

■ 07-89 Omni and Horizons may till 
the a c recirculation housing with wa- 
ter during periods of ram. Drilling 
holes into Ihe housing will allow the 
water to drain into the evaporator 
F musing instead of the footwell when 
Ihe a c is turned oft. TSB 24-04-09 



Prestone Super Flush does. 




Deposits 
removed usinf 
Super Rush 



Deposits 
removed usiog 
water atone 



Super Flush your cooling system. Because l*re$tone k 
Super Flush cuts through 53 % 
mure oil, dirt and rust than 
draining and flushing with water 
alone. Super Flush power-deans 
the dogged radiator passages 
that could destroy your cooling 
system and lead to possible 
engine breakdown. 



And there's nothing to it. Just pour the Super Flush di- 
rectly into your radiator. Simply run your engine and drain it. 
In no time, you’ll have a clean cooling system that’ll keep your 
engine humming. 

And if you flush with Prestone Super Flush, refill your sys- 
tem with Prestone* Advanced Formula Anti Freeze and register, 
well guarantee your radiator for a full year. 

So when it’s time to flush, remember the I k 
right way to flush. Prestone Super Flush. I v brands 



Prestone 



•flwwr Mmmenar 
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"Enriched Flavor 

explained: 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease. 
Emphysema. And May Complicate Pregnancy. 



fl HhilipMnrth Iht I'M 

Kings: 8 mg "lar," 0.6 mg nisei mg 
av.pr cigarette by FTC malhod. 



It’s sort of like 
theTlieory 
of Relativity 



Wilh relativity, it’s like this: Ifyoii go fast enough, 
time slows down. With Enriched Flavor™ it’s like this: The taste 
stays just as rich as you like even though the tar goes down. 
What could be simpler? 

Enriched Flavor™ low tar. Ji A solution with Merit. 






J 



MERIT 



Filter 




J.^ir i.tl ihi ll*h< dl r. jpOi*!* nprdj-Pn 



OUTDOORS 



BY JOE SKORUPA 



Debunking Hemingway's Marlin Theories 




Bringing a marllntp beam, one of the thrills Import, makei up for slow action dog day^ 



E WERE having n 
fine time 20 miles out 
in the Pacific. "Pesky 
fish haven’t bothered us alt 
day/ 1 remarked my good-na- 
tured friend, Ken Grissom. 
It WES noon and time to crack 
a cold Casta Rican cerveza. 
Suddenly our guide, Ro- 
berto, yelled, "Marlinf" and 
throttled the diesel down. 

I looked astern at the arti- 
ficial lures and there swim- 
ming in our wake, with its 
mouth open ami its bill high 
out of the water, was a marlin 
about tostrike, 

1 quickly picked up a rod 
and prepared to battle a fish 
several times larger than the 
rating of the 50-pound line on 
my heavy-duty Penn ocean- 
trulLing reel. 

Rut the wily marlin wasn't 
ready to pounce. I tried jerk- 
ing the tip of the rod from 
side Lq side. No luck. My 
heart started to pound. I was 
just about to flip the reel into 
fft&Hpooh when hr closed in 
and T felt a tug on the line. My 
heart shifted into overdrive. 
Instead of waiting a few 
moments longer, I jerked 
back on the rod trying to set 
the tunjk, I felt resistance, so 
1 jerked again. Rut when 1 
started reeling in line, 1 
learned the truth. No fight, 
no pressure, no fish. 

Old man and the sea 

This brief ml venture was our 
boat's only chance for glory 
that day. It came during a 
week-long fishing trip, spon- 
sored by Makfj Boats, at Lbe 
(jolfilo LSailflsh Rancho, in 
southwest Costa Rica. 

Naturally, one could do 
worse than spend a sunny 
[lay trolling the blue Pacific 
in a Zti-ft*, center-console 
Mako. Ernest Hemingway, 
outflfwirsman and occasional 
writer, knew all about slow 
[lays on the water. 

“While you wait there is 
plenty of time to think,'’ he 



observed without irony. Anil 
while I was waiting, I 
couldn't help but t hank of a 
story Hemingway wrote in 
lim titled, Out In The 
Stream. A Cuban letter. The 
subject was marlin. 

Offshore fishing was in its 
infancy 55 years ago and 
little hard data were had 
about inhabitants of the 
deep. Hemingway picked up 
as much information as he 
could from crusty commer- 
cial fishermen, who had a 
vested 1 n t c t es t in keeping 
knowledge tn themselves. 
Then he s|>enl several yeai^. 
doing research in the field 
—fishing tit least 100 days a 
year. During one 2-year 
stretch hi 1 caught 01 martin 
and developed a number of 
theories about his adversary. 
He laid nut these theories in 
Out In The Stream and err] eh I 
the story with this challenge: 
“Now you prove me wrong, 11 

Rising to Hemingway's 
challenge, I called Lhe Hill- 
fish Foundation, in Miami k 
and spoke with Bruce Hen- 
derson. I told him of Heming- 
way's 55-y ear-old theories 
and asked him how they 



stack up against modern re- 
search. 

Latest data 

Hemingway's marlin theo- 
ries were based an a grand 
and erroneous assumption. 
He thought all species of 
marlin were "sexual and age 
variation* of the same fish." 
For example, he routed, 
11 Aren't the white marlin, top 
limit in weight from 125 to 
1 50 pounds, the young fish of 
both sexes of all marlin?" The 
short answer is no, according 
to Henderson. White, blue, 
black and striped marlin are 
oil distinct species. 

Another theory: 11 A L 
around 7ti pound*, the male 
white marlin begins to show* 
pronounced and fairly wide 
stripes, which fade when the 
fish dies. Aren't these ado- 
lescent striped marlin?' 1 
Again, no. Stripes are pro- 
nounced or faint depending 
on the state of the fish. They 
change all the time. 

Aren't ait striped marlin 
males? No. Aren't all black 
marlin females? No. Aren't 
all large marlin the final, old- 
est stage of a marlin's life. 



and don't they gradually 
change sex to female as they 
grow older? Yes and no. 

Hemingway hit on some- 
thing here- WhiiEi marlin an- 
ile finitely not gender bend- 
ers f they don't change sex as 
they grow older), they are 
characterized by sexual di- 
morphism* which means that 
nature allows the females to 
dominate — grow larger and 
stronger than moles— to en- 
sure ample supply of off- 
spring to continue the 
specie* r 

How could Hemingway 
and the experienced fisher’ 
men he knew have been *o 
wrong? A* the author admit- 
ted, “You can't do everything 
...and 1 research] should be 
done by a scientist." He also 
pointed out, u l would be glad 
to have any one disprove fmy 
theories I as what we want is 
knowledge, not the pride of 
proving something to be 
true." 

Hemingway, then, should 
be glad 1 hail su much Lime In 
think in Costa Rica between 
big- fish .sightings, small-fish 
catches and a cooler uf ice- 
cold cerveza. M 
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SCIENCE 



BY TIM COLE 



Tools For Astronomy's New Generation 






I LfLTIPLY 100 billion 
pLars per galaxy 
1 times IQfl billion po- 
tential galaxies and you come 
away with an appreciation 
for the task facing today's 
stargazers. Never before has 
a changing, changeless sky 



demanded so much of astron- 
omers and the technology 
they employ to fix our posi- 
tion in the cosmos. 

Consider the arduous Lask 



of lens grinding, a vexaome 
chore that has raised the 
ire — and the callouses — of 
astronomers since Galileo. 
At the Optical Science Lab- 
oratory of London's Univer- 
sity College „ researchers are 
simplifying the job through 
the use of a 30-ton grinding 
and polishing machine capa- 
ble of making mirrors and 
lenses with diameters up tn 
2.5 meters. Laser measure- 



ment devices and computer 
controls allow scientists to 
cut telescope blanks to with- 
in. 1 micrometer, 

On Lhe analysis side, 
wtudying the output of photo- 
graphic sky surveys— once a 
tedious job of inspecting pho- 
tographic plates on a light 
box with a loupe -is now per- 
formed by an Automatic 
Plate Measuring Sy&tem 
(APM) at the University of 
Cambridge, The device scans 
each photograph with a la- 
ser, and uses a microdensi- 
tometer to digitize the 
information. One plate may 
contain four gigabytes of 
information — equivalent to 
100 sets of Shakespeare's 
complete works. 

The image analysis soft- 
ware at the heart of APM 
also has applications in the 
fields of fluid dynamics and 
archeological mapping. One 
firm is using analysis tech- 
niques to investigate blood 
proteins. 

These techniques may one 
day confirm that we're not 



alone in t his, ocean of stars . 






Lem and c omputen- perfect the craft of grinding tdneope lenses. 



er demand to support a mar- 
ket for machines that will 
serve dinner, house sit- 
even tutor your children. 

SynPet of Boise, Idaho, 
(208-376^)303) has produced 
an engaging little R2D0 
called Newton that— accord- 
ing to the press release — can 
learn the floorplan of your 
hn me , autonomously find and 
dock with its own power 
charger, understand voice 
commands, sense intruders 
or smoke, e ven access on-line 
databases to help your kids 
with their homework, 

A 20-meg hard drive and a 
720K floppy inside the equiv- 
alent of an IBM PC XT forms 
Newton's brain. 

Another personal robot 
produced by Druid Systems 
Corjj. (607-257-1661) comes 
with a manipulator arm that 
wall permit it to serve drinks 
at your next soiree. 

Whether these machines 
will make the leap from up- 
scale plaything to crucial 
domestic tool is certainly ar- 
guable, hut at least they syn- 
thesize a lot of intriguing 
technologies. Wi 



Magnetic 

Stimulation 

While the mechanical man 
has lung been a focus uf fan- 
tasy in the science fiction 
realm, researchers have con- 
tinued to make progress in 
restoring function to dis- 
abled people. Machines have 
been developed that commu- 
nicate with the blind and 
deaf, or provide mobility for 
people who can't Walk. 

Researchers at JVHTs 
Francis Bitter National Mag- 
net Laboratory are at the 
forefront of a new technology 
that may one day restore 
movement to nerve-dam- 
aged limbs with magnets in- 
stead of painful electrical 
stimulation. 

According to MIT's Dr. 
David Cohen h a neurological 
reflex can be obtained when a 
noninvasive and quite harm- 
less magnetic field is applied 
outside the body. Inducing n 
small e lectrical current in the 
. underlying nerve tissue. 

To improve efficiency and 
practicality, Cohen and his 
colleagues are trying to de- 
velop a highly focused mag- 



Tbe personal robot ; 
high-tech plaything 
or useful tool? 



net .it stimulator to excite 
nerve paths and ultimately 
the brain. They're working 
on a pulaed external magnet 
with a concentrated field of 
about 17 Tesla — or 340,000 
times that of the Earth's am- 
bient magnetic field at the 
surface — for a few hundred 
millionths of a second. The 
team must face significant 
material stresses r and deliv- 
ering the large intermittent 
current in the electro mag- 
net's coil could prove trouble- 
some. 

Rutifall D ___ 

next small step in using mag- 
netic fields on the human 
anatomy will be a transcu- 
taneous neural stimulator 
that will assist surgeons in 
establishing the extent of 
neurological damage. 



Personal 

Robotics 

As industry's enchantment 
with shopfloor robotics con- 
tinues to wane, it's difficult 
to discern in what direction 
the much- vaunted robotic » 
business is headed. Rut en- 
trepreneurs continue to hold 
ouL hope for enough consum- 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Period Furniture 



□ HE RIGHT furnish- 
ings cun really show 
off a period home. 
After all the hours of sweat 
most of us spend bringing our 
homes back to the way they 
once were, it's a shame not io 
take restoration this n m step 
further. 

The obvious answer to the 
dd house furniture question 
is antiques. But some folks 
don't have the time or the in- 
clination (not to mention the 
cash) to hunt down that just- 
right piece. 

Although rooms full of 
mass-produced furnishings 
in the style of a certain era 
are perfectly fine for many 
people, some old-house re- 
storers demand more. Fortu- 
nately far them, furniture 
—like so many other things I 
talk about here each month 
— has entered the realm of 
reproduction. There are 
some pretty good pieces 
available, patterned after 
the originals , that would do 
justice to any old house. 
Some even come in kit form. 
And, fora price, custom re- 
production Is alsu an option. 

Furniture today 

Today's new furniture orien- 
tation is looking backward. 
With the furniture market in 
a conservative phase, fur- 
nishings that capture the feel 
of a certain period are preLLy 
easy to find. Walk into just 
about any furniture .show- 
room today and you'll see 
what 1 mean. Victorian tuid 
Country French furniture, 
for example, are currently 
enjoying a revival. And sim- 
ple Shaker style pieces, al- 
though always out there, are 
very popular now [>artieular- 
ly in the Northeast. 

Most of the fumiLure you'll 
see ha.s been adapted for 20th 



Contributing Editor Bah 
Vila is host of public televi- 
sion's **This Old House . H 
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KJt furniture, fJkc this styf lih filqhtxjy r often excellent reproductions at rcajortable prices 



century use. In many cases, 
this means a seating down of 
the larger pieces, like Euro- 
pean reproductions of the 
1 8th century, to fit into 
today's rooms. Remember, 
too, that people were smaller 
a century or two ago. So 
some seating pieces would be 
uncomfortable to US today if 
they weren't scaled up a bit. 

In the name of progress (or 
com fort } there has been a 



drifting away from reproduc- 
tion or authenticity in many 
of these mass-produced 
pieces. We've became accus- 
tomed to overstaffed match- 
ing chairs and sofas, These 
deviations from original peri- 
od furnishings won't matter 
much to most consumers. 
Rut r as I said above, for those 
who want to extend the 
restoration of their home to 
its furnishings, there are 



some alternatives that may 
be more appropriate. 

New old furniture 

Is it new old furniture or old 
new furniture? 

No matter w hich way you 
say it, the end product is the 
same, what T call reproduc- 
tion furniture. Although 
there are some variables 
within this category, repro 
f Pfcflje turn 
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Profile in quality # 10: 

Engineering* * ^ 

Shtnrn here is the d.H Liter Supercharged engine. 

It represents sophisticated high performance engineering. 
I'he Supercharged engine, available in the Lord 
Thunder bird Super Coupe and Mercury Cougar Xtt-7. 
is < me example of Ford's constant exploration and 
development of new technologies. 

It hen quality is job I— you don't tlo it tiny other way. 



Fbrd, Mercury, Lincoln, Fbrd Trucks. 
Our goal is to buUd the highest quality cars 
and trucks in the world. 



Uuckte tip rrgrf L ** urn can j aw /itw. 





MO COUPON NEEDS) 



Buy America's #1 selling wood glue 
ana get 25% more, free. 




Light wood, dark wood, all wood, it's the right glue for 
super-strength performance. It grabs fast, sets fast 
and dries to a heat and water-resistant band that’s 
perfect for finishing. And right now, it’s a great deal. 
Quantities are limited. * s««m. *e. w 





FACTORY 

occcmDi cn 



USA Pt IA I tilif you I li nmn nr 
biiiiil i triad {S.i i=imi HjiuI i-p, 
i'"-*kbi (Pitt j.nrs bn»ii.: Eicayfltn 
Fm P Uiinmpni u> psol . .. *mi 
On Ft All VtPwn^F DflwS* 

Un nrtn Id- p*!n E ■ ri a CASH 1 

• llUINILAl MA VJ ft". - ill uni 

i 3 im.lprr ^miiloiMm Pi 4rri|li . f? if 

STBUCK-KIT ■ Ewpi F'UiOD 
CEQA^BLfRG rtlSCQ&JSlh hlQIi 



dbekx SURPLUS » 1 £ *r 

Battlefield 

BINOCULARS -t» mu n 



JO.DDO pairs -dl aging bstlipField tonocuLars each 
squipfld whh pDWBftu! 7X lenses designed lor Ihn 
iDiflNsl cwnbal HflfltiflnL gvmMK in guti con- 
dition now open fgr rale La public *ttn firs! ewna - 
f«rsi &cn™ bads. Send III.N plus IZ.SO lor 
snipping. One to limited supply NO MORE THAW 3 
PER QflOER. m C-00 . MJMT elm* or MO Id: 




DEFENCE SURPLUS DEPOT 

DIVISION 149 
4707 N PECK HOAD 
EL MONTE, CA 91732 



OLD HOUSE [Cmfjrmgd [tom IG) 

duction furniture is often handcrafted 
and patterned after an original old 
piece. Although it may not be an exact 
copy, a reproduction piece will have the 
same form as its prototype. It's really an 
intangible sort of thing — a period piece 
looks and sits right and has the proper 
proportions. 

At the high end of the spectrum are 
custom reproductions. One of the most 
expensive period furnishing alterna- 
tives t a custom reproduction is usually a 
line-by-line replica of an old piece that 
just can’t be houghL today. For exam- 
ple, a custom cabinetmaker may be 
hired to copy an antique on museum dis- 
play for an old-house owner who desires 
that exact piece. Or perhaps a long-lost 
family heirloom ia copied from an old 
photograph. This choice^ of course, is 
usually reserved for furniture aficiona- 
dos with unlimited budgets. 

More common are the shops that spe- 
cialize in reproducing particular pieces. 
Often sold direct by catalog, some of the 
period pieces available include Windsor 
1 chairs, Queen Anne highboys, candle 
stands. Wing chairs, camel back country 
\ sofas, drop-leaf tables and pencil post 
beds. Many of the details of the old origi- 
nals are carried through to these repro- 
ductions. Rome are relatively easy to 
spot, like wide-board tabletops and 
wing chairs with 11-in. -high authentic 
turned legs. Others may be more subtle, 
like hand-doweled frames, dovetailed 
and mortise-and -tenon joints. Some of 
the high-end furniture feature hand- 
filed hardware and hand-rubbed finish- 
es., Hand -carved detailing, an 
extremely Lime- consuming lank, can 
also be found on some of these pieces. 

Making It yourself 

Reproduction furniture has also en- 
tered the realm of kit furniture. Fora 
price that's significantly leas than that 
of an assembled and fin ished piece, you 
can make some pretty nice looking peri- 
od pieces yourself. Roll-top oak desks, 
bo whack Windsor armchairs, Queen 
Anne highboys, harvest tables, Shaker 
rockers and fnurposter cannpy beds are 
only a few of the things offered by mail 
at substantia] savings. Some of these, 
patterned after the original, are actual 
museum reproductions. 

Most kit furniture is easy to assemble 
and can be done by Someone with a mini- 
mum of woodworking skills. Pieces are 
usually precut and sometimes sanded. 
One manufacturer claims that, from the 
time you open the box to the time the 
piece is complete (minus the finishing), 
it should take less than an hour tq as- 
semble a chair; hours to make a bed, 
and to 5 boon? to put together a com- 
plete chest of drawers. Another alter- 
native is seeking out books that include 

fHeare him to pagg5 1) 
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EOPLE WRITE TO PENNZOIL 

Straight answers from the automotive experts. 



Is El The Right Oil? 

Q . A friend of mine recently had a 
new 2,8 litre V-6 short block engine 
installed m his 1984 Chevy S-10 Blazer. 
His mechanic recommended and in- 
stalled 20W-5G motor oil in his new 
engine. I strongly urged my friend 
not to use any oil with that heavy a 
viscosity in his new engine. 

I also warned my friend that con- 
siderable damage nr short engine life 
could arise From using a heavy vis- 
cosity oil in his vehicle. Who's right? 
Thank you, 

W.H, East Lansing, Ml 

A, If you placed a bet with your 
friend t congratulations. He owes 
you, General Motors recommends 
5W-30 for winter, and 10W-30 for 
summer. 

Its i rue l hat prior to 1980, 20W-50 
motor oils were generally recom- 
mended for temperatures a bove #F. 
But engines have changed dramat- 
ically. So have manufacturers' 
recommendat ions, 

And today. General Motors, Hord 
and Chrysler do mit recommend 
20W-50 for any new car or light truck, 
If yuur friend continues to use 
20W-50 in cold Michigan weather, 
he's headed fora shorter engine life, 
and even costly repairs. That's be- 
cause 20W-50 mn - f flow Jtef enough to 

ildctjujtely pTdtdCi the engine*. And 
as winter gets closer, it's vital he uses 
the right weight of oil. 

The Right Ji Pump ability" 

How well an oil flows through an 




By Don Johnson 



Vk* President, Product Eti^ituvring 

Pamzail Products Company 



engine to protect its vital parts is 
kmiwnjs "pumpability;" 

Thicker oils, like 2flW!?0 r have 
'■poorer pumpability", and in cold 
weather, can't flow fast enough to 
protect vital engine parts. When oils 
can't flow last enough to reach vital 
areas needing lubrication, mclal-to- 
metal contact can occur, damaging 
the engine. ITus is w hy 2QW-50 
isn't recommended by U-S. auto 
manufacturers. 

Oils like FW-30 and IQW-30 have 
the "right pumpability''. ho they flow 
faster, and reach vital engine parts 
quicker for cc mtplrte lubrication 

The Small Car Myth 

Some people si ill mistakenly recom- 
mend 20W-50 for today's smaller, 
higher-revving engines because they 
believe it provides better protection 



against engine wear This, however, 
isni true. 

Numerous industry tests prove 
that Pennzoil 5W-30and 1QW-3Q 
provide the wmc protection against 
engine wear as 2GW-5UL And because 
5W-3D and 10W-30 flow faster, and 
provide quicker lubrication, all U.S. 
manufacturers recommend them for 
today's engines. 

When To Use 20W-50 

20 W- 50 can be used in high-perform- 
ance rating engines, or modi fil'd 
engines built to accommodate a heav- 
ier weight oil. And r some European 
car manufacturers still allow (he use 
ot 2GW-5Q in warmer climates, fn every 
case, always check your owner's 
manual. And lhen F choose quality 
IVnnzoil in the weight recommended 
by the manufacturer. 

Every weight of Penn/. nil Motor 
Oil exceeds the AH J s highest stand- 
ards (AH SG/CD) for car engine 
protection, bo no matter what you 
drive, there's a IVmmul Motor Oil 
that can protect it. In any tem- 
perature, or any driving condition. 

We'rtf Open Tu Questions 
about your motor oils. Lubricants and 
engines. However, you can tell us a 
few things, too. Maybe you've dis- 
covered something interesting about 
motor oils or lubricants. Or you have 
a special reason ior being a EVnnzml 
fan. We would like to hear from you. 
Write Ur Hon Johnson, (Vnnzoil 
Products Company. P.O. Box 2967, 
Houston, TX 77252-2967. 
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YOUR PRIZED POSSESSION 
DESERVES A TOUQI OF 'GLASS. 



3PJ 



«.r- 
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On flfcdflaEMS fcdtffs, UdLrkf Gfldii Pre-deatrav 
trepan* the a urimce for Uquki Gists by 
chetuteafty fwtnowiuQ aatt Htar Aub, 
diMatffiiAit, rif. wWwufdiniqil^ rhc 



Presenting the Liquid Glass" Total Appearance System. 

There's nothing like the exhilaration of seeing your prized auto, boal or plane 
gleaming with a glass- 1 ike, satin-smooth glow. One that turns heads white 
turning away the elements. And now because ot a startling breakthrough in 
appearance chemical technology, you can apply this “showroom' brilliance in 
minutes - and enjoy its benefits year “round 

Chemical cross-linking.. .the nucleus ot our system. 

Unlike other finishing families, the Liquid Glass System works because each 
highly-refined product chemically bonds with the next. The concept is simple. 
The results - simply spectacular, All live products are perfectly safe for use 
on Clearcoated surfaces, and help retard acid rain and hard water spotting. 
When used together as a Total Appearance System, they cross-link to give 
you maximum protection and beauty. 

Pour on our Liquid Glass Wash Concern rale, Pre- Gleaner and Polish/Finish 
today - and see how their dazzling glow reflects on you. Then rejuvenate 
your leather, vinyl and rubber with our Connoisseurs Choice’ duo - Ihe 
miracle cross-linked mixtures with Mink Oil. Sul don't wait. Once you expen- 
ence a touch of ‘Glass, you'll never settle for less. 

Liquid Glass Polish/Finish is sold only in the gold can with the red 
Corvette on its face. We do not manufacture or private label an 
“Advanced" version of any ol our products. Never have, never will! 

The Liquid Glass Total Appearance System Is sold 
at quality conscious retail stores nationwide, or call 
now, toil free: i -600-543-5307 for the name of your 
nearest Liquid Glass Products Distributor, In N.J,, 

call ( 201 ) 337 - 6755 . LOUiO GLASS ENTERPRISES. INC 
P.O. Box 1170, TMfWt*. MJ 075EG USA 
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Cutom-made harritm, le thb h rttgi I - 

ecf Wf nto Cftjir I* available from loul 
woodH/crtiJT atu^d tlw ouftiy. 



plans for building any number of repro- 
duction pieces Magazines can also be a 
good source of bulld-it-yourseLf furni- 
ture plans. A good case in point is this is- 
sue of Popular Mechanics that 
shows you how to build a Shaker end ta- 
ble. The story starts on page 85. 

So, you have lota of choices. Aside 
from taking the antique route, you cm 
order authentic or dose to authentic pe- 
riod furnishings to complement your 
home from one of the shops that special- 
ize in re-creating original old pieces. If 
yoi^ve got the cash, you can have a cabi- 
netmaker re-create a period piece ex- 
clusively for you. If you've got the tune , 
tools and skill you can build something 
for yourself. Or yon can save lots of 
money and assemble and finish apiece of 
kit furniture yourself. Ill 



Source Llal 

Eire'** list of kit furniture 

■ Adamii Wood Products, Jne.„ 974 Koreat 
Dr„ Mcm*ojwo K TN mu, 61^587 ^42 

■ Tk- RaHJcy CriWtiun, LUl., aAirpirk Dr., 

Eme bon. Mb 23 GDI. HOO^-SSSS 

■ VAhiBBet C-ukjuiilfl, Sia ix SkipSU Ci*tm 

*H, m A aaces, w Cxiak* $a 

■ CnfUiniiiii Cortfcr WwdcnA Cd lection. 
4012 NR. Hth SL , F.Gl Hoa AP, De& Uoura, 

■ Oo. f Emperor litdufiiml 
Pirk. Furhope, AL 3SB3Z, 2DT.-S2fi-Z3J^ tjii- 
Toffl* 

■ Shaker WaftBfcflpB, P.Q. Box I OSS, Can- 
con!. HA 01742, 6T7-646-HSB5; 

■ Yield Hem, Rdutr 1$, Harth €#t«y 4 NH 






Since radar di^pIsvE only one number, the operator fas toe nrsponsitHhfy to decide which vehicle <s temg docheP. 



PASSPORT 



ItlfDifkHa 

We specialize bn radar warring. Escort 
and Passport have a unique warning 
byMem that tells you radar strength -with 
both a variable rate beeper and a. visual 



maSHKT $295 ■; w »» t am Si t fo upi 

Cincinnati Microwave 
► Department 606S09 
One Mitrtrwavn P!u/a 
Cincinnati. Ohio 45249 ■ ■ *- 1 



Why radar makes mistakes. 
How to protect yourself. 



ESCORT $2t!i |UM KB* .Nil f U 70 KALI 



It's hard to believe, but traffic radar does 
mil Identify which vehicle is responsible 
for the Speed displayed. II shows only a 
speed Murriber. The radar □peratpf must 
decide who to blame. 

Hcnisdirwoiif 

The radar gun is aimed at harfitand it 
transmits a beam oi invisible radar waves. 
Moving objects reflecl these waves b nek 
to the radar gum Using the Doppler principle, 
the radar calculates speed from the 
reflected waves, Sul them's a problem. 

flfcmcmber, these leflecbons are in- 
visible. And truck reflections can be ten 
times stronger than car reflections. How 
can thfr DpmriuF know tqr 5un? Which 
is responsible for Ihe number? 

The truth is. tn many cases he c^nT 
be sure. The result? Ybu can be ucketeo 
for somebody eJse’s reflection. 

The Pftly way to defend yourself 
against these wrongful tickets is to know 
when radar is operating near you. 



nK-ltrr You'll know when The radar unit is 
near enough to have you under surveilance. 

Car and Driver, Popular Mechanics 
end flpu/ider n^gazmes have each tested 
radar detectors. And each g^vc us their 
highest ratings. CaM toll free and we ll send 
reprints oi the complete tests. 

We're mm d»v mm your phone 

To order, eat! tclUree. Orders in by 
6:00 pm eastern Hmo go put the same day 
by UPS and we pay the shipping. 

And we g uarantee your satisfaction. 
If you're not entoely satisfied within 30 days, 
mlurfi your purchase, We ll mluntj your 
money and shipping costs. 

The best defense against wrongful 
tickets can be in your car tomorrow. 

Toll Free 1-B0O-543-16O8 

(Call Bam-iritofilghl. 7 dars-a wwrt) 

ESCORT 
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WIUTAEV VEHIH.IS 

ADS 'ARTICLES ■ NEWS 

MiUURr JEEPS, TWI/CKS. TANKS 1 MORES 
Ov 5,000 paid atJiscniwra ianfm (fain 

*fW other ma gxrina k » r snJttary vtshtcio on- 
thuEiBst* and St0 pfOwippy r^Kfyf Many mort 
acA*rtswpwiif5 £Jw f Arty other magHzrw £*■- 
cMtsm com preTwrisw? is (m3 erf jjptnmiig 
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SUBSCRIBE NOW. 

C9niM|Slu}ti? 
TWg WWHI (12 fcSSucsl $20 
Rnv 

US DqflM* miM tpy US Ehtfili 
Sample Imh *3 US*, Si outaidB 



PA EKB 17U-44, Uhm, PU07W3 




Save Time! Save Money! Mill Supply 
Sella Over 1,000 OiHeren! Top Ouallty 
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ELECTRONICS 



BY STEPH EN A, BOOTH 



Have Phone, Will Travel 



V YOirVE got a 
pocket big enough for 
a wallet, you've gat a 
pocket big enough fora cellu- 
lar telephone. Long the dar- 
ling of car’ bound demon 
dialers, cellular phones are 
now becoming more portable 
anil mobile than ever. 

What's more, prices are 
actually coming down — mak- 
ing radiotelephone communi- 
cation more accessible to 
more people, 

1 *eadi n g the way in putting 
a phone in every one 1 * pocket 
is Motorola, The company's 
new Micro TAC is the first of 
whal is being called u new 
daKK of personal telephones- 
The Micro TAT weighs 12-3 
ounces and is only 15.8 ciL in. 



in aiie, including battery. A 
slimmer battery, available as 
an option^ reduces the 
weight in I l> , 7 ounces and the 
si ze to 13.5 cu, in. Continu- 
ous talk Lime is 75 minutes 
with the standard battery 
and 30 minutes with the slim 
battery. Battery recharging 
takes about 1 hour. 

The Motorola Micro TAC 
operates in a manner remi- 
niscent of the plauet-to-stur- 
ship communicator used in 
the old “Star Tre k K tele vis ion 
series. When not in use the 
mouthpiece flips up so thal 
the entire phone is only about 
5^= in, long. To operate the 
phone, you simply flip out the 
mouthpiece, extending the 
phone’s length tu about 





potkrl-sizt! cHluldr 
rado-Efkphanr [dKMTi 
Aboui halt iu actujJ 
size) resemWa a "Star 
Trek " ccjmimrM^fltor. 



in. , ami get a 
ing is done w it h Lhe now -re- 
vealed keypad, which can call 
up to 120 phone numbers 
stored in memory fur easy 



hang up, just flip the mouth 
piece dosed. 

The Motorola Micro TAC 



retrieval. 

The retrieved number is 
display ed on an LED frown 
for visual confirmation. To 



packs a If it of features into 
its tiny body. It offers call 
screening, si call message For 
when you’re uu'ay, u micro- 





phone mute function to keep 
off-line conversations pri- 
vate, automatic redial, speed 
dialin g, a rail timer, a lockin g 
function and call usage re- 
strictions to prevent unau- 
thorised call* and a tjieft 
alarm when used with the ve- 
hide- mounting option. Micro 
TAC costs $2Wfi n but as with 
many cellular phones, the 
street price can hr much less 
than the retail price. Bulkier 
[x trial it c phones are available 
for as low as About 15 
companies now market por- 
table cellular phones. 

Like other portables, the 
Motorola Micro TAC' has a 
0,6-watt power rating, in 
contrast to the S-watt rating 
Tor other cellular phones. 
Thin means that you might 
experience some reception 
problems in fringe areas or in 
places with tall buildings. As 
system coverage improves, 
reception problems for [Mir- 
Lables are expected to dimin- 
ish* For in-car use, most 
manufacturers offer a bi Mist- 
er that upgrades a jmrtabfe 
to a 3-watt unit. 




Portables have also gotten a 
boost from the recent Feder- 
al ClommunicatiiniH Commis- 
sion decision to increase 
channel capacity. In each 
market area, the FCC per- 
mits Lwo cellular services to 
operate. Each carrier con- 
structs its own network of 
cells eadi cell having its own 
low-power transimtter/re- 
ees ver. As you pass fmm cell 
to cell, your call as handed off 
fnim one Lei the other for un- 
interrupted service. Thanks 
tu the recent expansion, each 
of the two carriers in an area 
can now handle up ttM 1 6 con- 
versations per cell simullan- 
LHiusly — up from 333, Newer 
H32- channel phonos allow 
you to subscribe to both car- 
rions' services. 

Even more channel capaci- 
ty is expected when cellular 
carriers begin switching 
from analog to digital pro- 
cessing late next year. Digi- 
tization will enable carriers 
to compress the signal so thaL 
many more messages can 
share the same band. The 



quality of the digitized signal 
is expected to be better also. 

Those truly concerned 
about power capability may 
opt for a transportable cellu- 
lar phone. Transportable® 
are typically mounted in a 
car, but the handsel and the 
battery pack may he re- 
moved and carried any- 
where. They have a ft-wuLL 
power rating but the battery 
pack gene rally makes them 
bulky and heavy. Transport- 
able® can weigh as much as 7 
pounds, making you feel like 
the radioman in “The Battle 
Of The Bulge.* 

Transports les are easily 
transferred from car to car, 
and easily removed for safe- 
keeping. Manufacturers may 
be inclined to let you decide 
on how you want to use the 
phone. For example,, the 
Audio vox CTX-50W 
can be used in-car, as a trans- 
portable or as a portable. 

Falling prices 

Cellular telephone service 
now is available in ftJO LLrf. 
cities and is used by more 



than 2 million subscribers. 
Monthly hills average about 
SI 30 but service packages 
vary. For example, low 
monthly rales with a high 
charge per call is available 
for those inteiested in using 
cellular phones only for 
emergencies, rather than 
routine calls. 

While versatile portables 
and transports Mes are ex- 
pected to be big filers over 
the next few years 1 standard 
in -car cellular phone® should 
become the most affordable 
mobile phone option. Street 
prices already have dropped 
to WOO for a bask model. 

Manufacturers are making 
in-car models easy to use 
while driving. Must cellular 
phones can be converted to 
hands-free use with the addi- 
tion of a microphone and a 
speaker, Conimuiiicatbti is 
even easier with a voice-acti- 
vation feature like Lhal found 
on the Audio vox CTX-4000 
By simply saying 
‘"Call Joe" you can reach your 
boss at the office— or at his 
earphone. VM 




SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 






AVIATION 



Report From 

Paris 



BY FRED MACKE ROOT, Contributing Editor 




I HERE WAS no for- 
jmal competition for 
I tap participant in the 
1989 Pam Air Show. But if 
there had been one, the Rus- 
sians would have won it 
hands down. The Soviets 
would have triumphed p not 
only for the gobs of interest- 
ing flying machines and dis- 
plays they brought to Paris, 
but also for the sheer show- 
manahip they exhibited at 
this, the 38th running of the 
world's premier air show. 

The Russian revolution 
kicked off with the arrival of 
the 6-month-old, Antonov 






An-225 Mriya [Dream ). 
Weighing in at 600 tons in 
maximum takeoff configure 
tiun t it is the world's largest 
and heaviest aircraft. The 
Dream arrived in Paris with 
a flourish- With its six 
51 g 000-pound-thrust engines 
screaming and its caterpillar- 
like landing gear deployed, 
the huge aircraft made three 
circuits of Le Bourget punc- 
tuated by a window -rattling 
low pass over Lhe (light line. 
On its back it carried Lhe 
space shuttle arbiter Huron 
(Snow Stom), the first time 
this particular piece of Soviet 
equipment him been put on 



public display. 

The first day's 
flight displays 
were captured by 
the Soviet's two 
fighter aircraft, 
the MiG-29 FuD 
emm and the Suk- 
hoiSu-ifTF/aaAcn 
The air work by 
these two flying 
machines was 
nothing short of 
spectacular. Tail- 
slides, hammerhead stalls , 
plus high alpha and rising 
knife-edge passes, kept the 
audience agpg- 

Ballotft 

But then an unplanned event 
happened. The MiG-29 
slogged down the flight line 
580 ft, above the ground in a 
kiw-spcod p high- angie-o fiat- 
tack pass designed to display 
its docile, slow- speed han- 
dling. At Lhe end of the run- 
way p the 39,600-pound jet 
arced gracefully over In a ma- 
neuver that looked like it 
could have been part of its 
repertoire, but wasn't, A 



small explosion was the first 
sign that anything was really 
amiss. The ejection seat 
hurled test pilot Anatoly 
Rvotchur free of the airplane 
barely a few hundred feet 
from the ground and the nee- 
dle-nosed fighter plummeted 
to earth, burying its first 
eight feet in the rain -soft- 
ened Le Rourget turf before 
disappearing in a giant ball of 
fire. The lucky teat pilot 
landed mere yards from Lhe 
inferno, his chute opening 
just in time tp break his fait 
He sustained only miner in- 
juries in the process. 

Rvotchur admitted at a 
later press conference to 
ejecting a few seconds later 
than he should have, adding, 
in what has to be the aviation 
uiMkjwtatemcnt of the year: 
"Hie height was much lower 
than recommended in the 
manual.” 



About Lhe most popular indi- 
vidual at the )989 Paris Air 
Show was Serial Sikorsky, 
the 64-year-old son of Igor, 



54 





inventor of the first practical 
helicopter. Scrgei p a vice 
president of special projects 
far United Technologies 1 Si- 
korsky Aircraft, speaks Rus- 
sian, and he's made a lot uf 
friends in the Soviet delega- 
tion since he began coming to 
the show with his father in 
1952. At this show, every- 
body — and t mean every- 
body — was after Sergei to 
take them over to the Soviet 
exhibits to interview the 
Russian designers and pilots. 
We accompanied Sergei and 
a group from Westland , Lhe 
British helicopter manufac- 
turer, to sec the Mil Design 
Bureau's prototype Mi -28 at- 
tack helicopter, code named 
Havoc by NATO. Sergei's 
comments about the Rus- 
sians: 'They've very steadily 
been nibbling away at any 
technological lead the West 
may have t particularly in 
their mastery of aerodynam- 
ics, They're using the Paris 
Air Show to explore as never 
before the potential for inter- 
national cooperation. h HI 
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Save Gas , Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE (sec details txJow) 







Th* Socrat I* “Poly” 

"Pofy" la short for pulytetrafluoroethy- 
lene (TFEj, the slipperiest Substance 
known lo man. (1901 Often Book of 
Ww i d Bmonifl). Petmlon Corporation, 
makers of Stick 50, Invented a way to 
perinajiefitiy bind this slippery chemical 
to your engine with one tieatmenL Just 
one quart of Slick SO can reduce engine 
friction. Increase gas mileage and home- 
power and reduce engine operating 
temperature! causing your oil and engine 
to last longer, ..plus U reduces metal wear, 
defraying costly overhauls 

Yura of Testing and Use 
Have Proved It True! 

Slick 50 has been thoroughly tested In 
independent laboratories and out on the 
road: 

The Majxh/April 1982, p, 35 Issue of 
Tbbwt Diguf magazine stated. 
“Slick 50 docs reduce engine Ileal and 
ordinary wear, and our informal tests 
Indicate that It will improve gas mileage 
by about 2 or 3 miles per galkm. H 

One of the country's wt rap a ei ef 

a powerful ultrasonic dr af t in g process to 
a Slick 50 treated engine and were sur 
prised aL Its permanence, ~Wt actually 
expected the PeLroton Slick SO TFF- Resin 
coaling to also be removed, but later 
found it was still there," 

TUV. a German tesdng laboratory with 
cnxlmtlals every bit as prestigious as our 
Underwriters Laboratories, tested Stick 
50 In 1986. They found substantial 
Increases In both gas mileage and Itorse- 
power. Their testa showed that these 
gains were due to a reduction in friction. 

The Federal AtUUda AAmimiwtn- 
tka has fully accepted a similar product 
for aircraft— Slick 50 Aircraft Piston 
Engine TireaLme.nl [FAR *33,491, This 
FAA endurance test simulated 1400 
hours of engine use. 

The povrcr technology laboratory at a 
loutbveitem miliT*r*ity 
stated. "Slick 50 does increase horse 
power and decrease lud consumption In 
tests done at Ihe university.™ 

The On i ii fflml Mu OttmMtt uses the 
chemical “poity^ In Its gears and bearings 
because it is the only chemical lubricant 
which can withstand (he heat and cor 
mslw dements of space. 

Perhaps moat dramatic of all Is a tor- 
ture test overseen by the A lt— Uti 

land 



shown on WTYE television. Three cars 
with 75.000 to 1 29.00 miles on them were 
treated with Slick 50. Six months Later 
theoll was drained from each vehicle, and 
the cars driven without the oil plugs for 
about a half hour. The water temperature 
never raae and the engines sustained rto 
apparen t damage. 




tt'* Easy to Treat Your Engine 

A few minutes before oil and filter 
change, add the eng toe fhuh jw gee 
to with each order to dean out the 
engines Lei (hr engine Idle for 5 minutes. 
Then drain (be oil change the filter and 
add the proper amount of oil. k 3S one 
quart, Add one quart of Sick 50. drive 
for 30 minutes, and leave It in the crank- 
case for at least GjOOO miles. Ah the engine 
operates, the oil carries the 'Toly 1 " 
between the parte where it Is burnished 
into the pores of the metal 

Only Ona Treatment Necessary 

Tt fc s permanent so you do it only once! 
not each lime you change oil One quart 
of Slick 50 will treat all standard 4 r 6 and 
S-cyiJnder gasoline and dies d engines. 

Works with Moot Oils 

Stick 50 will work with all petrokrum- 
based oils and all synthetics compatible 
with petroleum based oils with the excep- 
tion of graphite oils, However, once an 
engine Is treated, you can go back to a 
graphite type if desired. 

4 Way* Slick 50 
Save* You Money 

Vour actual percentages may vary 
depending on your driving vehidc con- 
dition. weather and geographic location, 
but no matter what yoimeonditiona Slick 
50 cam 

1. Increase mileage 

2. Increase horsepower Ismail economy 
cars and Large RV*s really need this) 

3. Reduce operating temperatures, thus 
Increasing the lubrication and life of 
ihe oil and engine 

4. MiramizeorclimlriatcmSttycwerhauL^ 
by reducing engine wear 



Up lo 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when Hist started before 
(he oil begins to cfrcidaLe Sick 50 am 
eliminate th(3 problem for I 



Slick SO wifi Hot 
Affect Your Warranty 

Slick 50 Is suspended In an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturer's engine 
warranty requirements. In addition^ this 
oil carries an American Petroleum Insti- 
tute service classification SF-CC-CD. 

Th*ro* Mm RI«k with 
Our Mofwy Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an Improvement In engine perfor- 
mance, return your Inrolce with a short 
note telling why, for a prompt full 
refund— no questions asked. 

Profit from Sailing 
Slick 50 Ymiraalf 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major institutions make 
Slide 50 easier to sell than many other 
products. Free dealership Information te 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of purchase you have seen Slick 
50 advertised In a current magazine al 
a lower price, we will bcaL that price by 
52,00 per quart 

For purchase or lurther information 
call toll-free 1-300-525-6624, ext. IQ (In 
California 1-80(^233-9559) or send to: 
Progressive Energy Corporation, 255 
South Bent Avenue, #02, Dept. PM109, 
San Marcos, California 92069- 



Yw, I wani to improve my car's performance 
and save my engine— rush me risk free; 

□ One Slick 50 al $39.95 + $4.00 shipping and 
handling, qa Rndwtn mm t * Sam* 

□ Ghm me free shipping and handling for my 
order of 2 or more at $3995 each 

□ Check □ C_Q_D- □ Visa/ MasterCard 

Card | - 

Exp. Date . 

Name 

Address 

(Gfvp street Address vf possible' lor LIPS delivery) 



City State Zip 




ttogte&wEriewCmJOration 



256 South Sent famnuo. *8B, Ctept «m» 
San Marcos. California 92069 
CALL NO W, TOLL FREE 1-SW&23-3U24 
IN CALIFORNIA, TOLL FREE t-A0C-33^fl5AL 
dm PBf— N Enta^y Coqn 
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ACURA INTEGRA 



W HEN HONDA began its 
great Acura experiment 
three years ago, the Integ- 
ra sport coupes and sedans were es- 
sentially supporting players for the 
new Legend luxury cars, with a Jot of 
Honda Civic assembled beneath the 
relatively anonymous exterior. 

Nevertheless, through competitive 
pricing and clever market positioning 
— Integra was portrayed as a direct 
beneficiary of Honda's all-conquering 
Formula One racing program — this 
new car became a solid player in the 
Acura stable. 

For 1990, the Integra gets its first 
major makeover, becoming less Civic 
and more Acura in the process— big- 
ger, stronger and, at first glance, bet- 
ter than the first edition. 

Suiting up 

Increased sire is a key element in put- 
ting the second-generation Integ- 
ra more squarely in the Acura luxury 
camp. Save for height, which is down 
0.7 in., every exterior dimension is in- 
creased. The 2-door hatchback pic- 
tured here is 172.9 in. long, 4.4 in. 
more than the old car. Wheelbase has 
been increased from 9G.5 to 100.4 in., 
and width from 6S.6to€>7.4. 

As usual, Honda has passed along 
these exterior increases as interior 
volume gains, offsetting the reduced 
roof height by dropping the floorpan. 
The car feels bigger inside, and interi- 
or appointments have been substan- 
tially upgraded. 

As you might expect, bigger also 
equates with heavier, some 300 



pounds from last year’s coupe to the 
new one. However, the gain has less 
tn do with dimensional increases thah 
it does with vastly improved chassis 
rigidity. This is a much stiffer plat- 
form than its predecessor, which pays 
off in crispe r hatidling. 

Displacement of the original 1.6- 
liter double-overhead-cam 16- valve 
Four has been increased to 1.8 liters, 
with a corresponding bump in horse- 
power (130 versus 118} and torque 
(121 lb. -ft. versus 103). 

With similar power-to- weight num- 
bers— 19.7 pounds per hp for the old 
Integra, 20.3 for the new — we don’t 
anticipate much difference in all-out 
acceleration. The original Integra 
could get to 60 mph in 9 seconds, and 
we expect the new car to do the same. 

However, the new car feels more 
responsi ve off the line, and isn’t as 
b tizzy as its predecessor. The key is a 
big improvement in the torque curve, 
which is a good deal flatter than the 
1.6, and comes on lower in the band. 

At the wheel 

The new torque curve enhances the 
driving experience in two ways. You 
don’t have to drive the car like you're 
mad at it to get it to perform, and on- 
going operations seem quieter than 
in the original. About the only crit- 
ical observation we might offer is 
that the bottom end of the power 
band, though improved, can still use 
some bolstering. 

As before, two transmission op- 
tions are offered, a 4-speed automatic 
and a 5-speed manual. We view the 



latter as exemplary, one of the best 
front-drive 5-speeds in the business. 

To go with the chassis stiffening, 
Honda has given the Integra new sus- 
pension pieces, installing its double- 
wish bone control arms at all four 
corners, 6 la Legend. Another new 
touch is the availability of antilock 
braking. 

All these elements add up to a 
sporty sedan that feels more precise 
than its predecessor — which is saying 
something, since the original Integra 
wasn’t exactly deficient in the han- 
dling department . 

The design goal 

Honda’s exterior designers wanted to 
make sure that everyone would un- 
derstand that this was a new car, and 
succeeded. With its expanded glass 
area, flush-mounted headlamps (re- 
placing the old pop-ups) and lower 
body detailing, Integra 2's exterior 
can’t be confused with the understat- 
ed lines of the old one. Nor can it be 
confused with either the Honda Pre- 
lude or Accord, a stated design goal. 

On the other hand, it could, he con- 
fused with some others. From certain 
angles one sees a diminutive Ford 
Thunderbird or Mazda MX-6. 

But we don’t think this genetic ano- 
nymity will slow the new Integra's 
sales pace a bit. The original In- 
tegra stood right there in the front 
rank of all-time Honda winners. Al- 
though the price has climbed a bit 
— to the $12,000 to $16,500 range — 
we expect this new Integra to run up 
the same kind of score. — Tony Swan 
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Sensational Values in Advanced Electronics 
From Radio Shack-The Technology Store ” 




Satellite TV System With Stereo Sound 



Radio Shack's satellite TV system brings you a huge selection 
of programming. You'll enjoy movies and music with stereo 
sound, the best in sports and news, superstations, specials, 
even satellite radio channels. This high -performance system is 
designed for owner installation and operation is simple 
After easy initial programming, you select satellites and 

channels 
with the 
included 
wireless 
infrared 
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remote. 

The complete C-band system with 9-foot dish antenna is only 
S1995— credit terms available. And you can add a descrambler 
or Ku-band reception now or in the future Come In for details! 




HOUSE 



Infrared Alarm 
Or Announcer 

Invisible infrared 
beam 1 Inlruders or 
customers trigger 
built-in sounder or 
an external alarm. 
#49-307. 69.95 



Sfrcl 



4-in-l Universal 
Remote Control 



Now you can com- 
mand your remote- 
control TV, VGR, 
cable box and stereo 
with just one remote. 
*15-1902, 49.95 





Programmable 
Scanner Radio 



Exciting listening at 
your fingertips— 
police and fire calls, 
ambulances, trains 
and more #20-126, 
only 139.95 



Radio /hack 



Special- Purpose 
Calculators 

EC -3 1 7 figures »n 
feet, inches, yards. 
Solar. #65-935, 27.95 
EC-318 converts to 
and from metric and 
English. Solar 
#65-931. 14.95 



Prit*? apply al p*mt$jil-ing. Radm Sh&Ch irid tffflSlerB 





FREE 1B4 -Page Catalog! 
Write Today to: 

Ftadio Shack, Oepl. 106-02, 
300 One Tandy Center, 

Fori Worth, Tx 76102 



Exclusively at 

Radio /hack 

The Technology Store” 

A DIVISION OF TANtJY CORPORATION 











Motorcraft maintains that this is not the place 
for a replacement part to bite the dust. 

There are lots of replacement parts, but 
there’s no replacing the Peace of Mind " 
that Motorcraft quality will give you. 




Many drivers don’t think about replace- 
ment parts until it's too late. 

Fortunately, the Motorcraft engi- 
neers at Ford are thinking about them. 
Alhhe rime. 

Like the Motorcraft FL-1A oil filter, 
with a unique filtering element that 
traps up to SO percent more dirt than 
other leading brands. 
Or, like their 
Motorcraft Tested 
Tough batteries with 
a computer-enhanced grid design that 
improves both cold cranking power 
and reserve capacity. 

So get Motorcraft Quality Parts, 
original equipment on 
all Ford, Lincoln and MOTOrCIclft 
Mercury vehicles, and 
maintain the perform- 
ance that was in your car from the start. 
Motorcraft Quality Parts are also avail- 
able for all makes of cars and trucks. 

They’re more than just pans, they’re 
Peace of Mind. 

For the Motorcraft retailer nearest 
you, call 1-800-52 1-5181. 



QUALITY PARTS FOR QUALITY CAPS • 
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The $530 million B-2 Stealth bomber joins the B-52 
and the B-l in forming a Strategic Air Command 
capable of defeating diverse threats. But the American 
public must decide if the price is just too high. 

BY TIM COLE, Science/Technotogy/ Aerospace Editor 




RIEFERS AT Strategic 
Air Command headquar- 
ters in Omaha, Nebraska, 
are starting to call it an “in- 
tegrated force package, 1 ’ But the mar- 
riage of flight-weari' B-52s, as yet 
unfinished B-lBs and politically ex- 
plosive B-2a looks more and more like 
"something old, something new." 

Nonetheless, as controversy and 
debate swirl and eddy around the air- 



breathing leg of America's nuclear de- 
terrent, Air Force leaders continue 
the task of modernizing SAC’s bomb- 
er platforms — crucial, they say, to the 
process of waging peace. Who’s to ar- 
gue? Like it or not, the strength of 
America's bomber force has helped 
prevent global conflict for more than 
four decades— in a game of brutal log- 
ic that only makes nuclear war all the 
more unimaginable. 



The current doctrine? Aging but 
still viable B-52s, capable but cantan- 
kerous ft- IBs and revolutionary but 
hugely expensive B-2s will work in 
conee rt to knock out key targets in the 
event of a nuclear strike — and, to as- 
sume a conventional role in times of 
low-intensity conflict. Each brings 
unique attributes Ln SAC’s power 
mix, forming a new weapons suite 
that, with hope and skill, can stand up 
toanev ol v mg Soviet threat for anoth- 
er 40 years arid beyond. Vast expense 
ami let him logical uncertainty casts a 
pretty tall shadow on this otherwise 
optimistic outlook. 

To understand the changes taking 
place in America's Strategic Air Com- 
mand, Popular Mechanics inter- 
viewed senior military leaders like 
SAC Commander-in-Chief General 
John T. Chain, and attended the B-2 
rollout, meeting with engineers and 
officers of Northrop Corp. We also 
flew in the R-iB, making PM one of 
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IRRESISTIBLE FORCE 



the few publication** to place a repre- 
sentative aboard America’s low-levei 
pehetrator (see “Fail Safe '88," page 
54, Jan. "88), And on our recent ride on 
a iow-level B-52 mission through 
America’s heartland we observed the 
simulated release of air-launched 
cruise missiles, a new role for the 
mighty Stratofortress, Our inter- 
views, technical briefings and flight 
time have given us a comprehensive 
understanding of where SAC is head- 
ed. B-52s and B-lBs already stand 
alert, fiut significant hurdles must be 
overcome before the B-62, B-1B and 
B-2 can coalesce into an interdepen- 
dent force of devastating destructive 
potential — a potential that, ironical- 
ly, may be the key to a lasting peace. 

A look back 

While the Northrop B-2 Stealth 
bomber was capturing headlines, 
keeping the B-52 flying and fighting 
despite its increasingly geriatric air- 
frame was the preoccupation of flight 
crews at scattered SAC bases, 
Improved East Bloc surface-to-air 
missiles and the B-52 r s immense radar 
cross section have turned America’s 
oldest bomber fit was first manufac- 



tured by Boeing in 1952) into a superb 
delivery vehicle for air-launched 
cruise missiles. These weapons up- 
grades in the face of a significantly 
greater threat have transformed the 
B-52 into a logical platform for elimi- 
nating certain targets — particularly 
early-warning sensing devices — at 
standoff ranges. 

But the Strategic Air Command is 
also formulating plans to turn part of 
the B-52 fleet into a low-level attack 
bomber in a conventional scenario, 
SAC planners foresee the need for 
deep interdiction of enemy troops and 
supplies in time of theater conflict. 
Upgrades in nigh l -vision and terrain- 
avoidance gear will allow convention- 
ally armed B-52s to fly to long-range 
targets in any w eather. Just a handful 
of bases around the world — from 
Diego Garcia in the Indian Ocean to 
Keflavik in Iceland — gives the 8-52 
virtually global eo v erage . 

The R'52’s offensive avionics have 
been upgraded, and the ALQ-172 
electronic countermeasures system 
has proven successful. Other conven- 
tional warfighting equipment include 
the GPS global positioning system for 
precision navigation (soon to become 



fully operational], an infrared night 
vision system and head-up display (a 
highly unusual technology transfer 
from the fighter community) and an 
offensive avionics system (OAS), 
Similar to ground-attack systems 
found in F-16s and F/A-lfis, the B-52's 
OAS senses altitude, barometric 
pressure, inertial navigation plot and 
other factors, evaluates target data, 
and adjusts the plane’s inbound 
course and weapons release. 

Equipped with Harpoon antiship 
missiles and mines, the B-52 can easi- 
ly convert to sea patrol plane, adher- 
ing to a concept SAC planners call 
MASS, or Maritime Air Sea Surveil- 
lance. MASS calls for protection of 
shipping lanes in the event of an East 
Bloc attack on Western Europe. 

Fast forward 

While the future of the B-52 — assist- 
ed by avionics upgrades and careful 
airframe monitoring for signs of 
stress — has ne ver appeared brighter, 
it’s been anything but smooth sailing 
for the Rockwell B-IB, Failure of the 
Eaton Corp. ALQ-lfil electronic 
countermeasures system to perform 
according to manufacturer’s claims 
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has been a lightning rod for criticism 
of the $275 million swing-wing bomb- 
er. Crashes due to bird strikes and pi- 
lot error haven't helped the B-l B's 
reputation, nor havepcsky but per- 
sistent anomalies like fuel leaks. 

But the world’s first low-level stra- 
tegic penetrator has earned high 
praise from air crews, who fly the B- 
1B through the world’s roughest ter- 
rain, “Fighting” the B-1B is tough 
physical and mental work, as 1 discov- 
ered on that training flight out of 
Dyeas Air Force Base in Abilene, 
Texas. It takes some pretty aggres- 
sive flying to execute terrain -mask- 
ing tactics through densely wooded 
mountain passes. The low-level ratio- 
nale becomes immediately clear w hen 
you’re clearing ridge lines by 100 ft. at 
550 knots, While chaff, flares, radar 
location and warning systems and ter- 
rain-following radar give the B-1B 
some potent (though still not perfect) 
capabilities, its real strength is this 
ability to fly low at high subsonic 
speeds, often within the crags and 
chasms of the topography , to foil ene- 
my detection methods. Indeed, the 
smaller, faster, more agile B-lR car- 
ries greater payload than the B-52 



and drops it with greater accuracy. 
Despite its shortcomings, SAC 
must depend on the B- IB more and 
more as ti me passes, not only as a 
means of penetrating Soviet air space 
with gravity bombs, but as u standoff 
platform for advanced cruise missiles 
as the Soviet threat evolves. The B- 
1R also has on its aide one very sober- 
ing and incontrovertible fact. The B-2 
is several years from full production, 
if it ever passes Congressi onal budget 
scrutiny, making the decision to buy 
the B-l B all the more astute. 

The new technology 

As with any expensive, complex 
weapons system, the B-2 is hardly 
without criticism. Detractors charge 
that the latest generation of ground, 
spaced -bused and hist at ic radars, not 
to mention advanced opt ical and infra- 
red sensors, will detect the B-2 as it 
penetrates Soviet air space to strike 
hardened or mobile targets. They say 
that billions in stealth technology' can 
not protect B-2 from easy intercep- 
tion once detected, and that standoff 
cruise missiles will perform the mis- 
sion more accurately at less risk. 
They also point out that the B-2 mis- 



sion of finding and eliminating relo- 
catable 1CBM launchers depends too 
heavily on satellite reconnaissance, 
which will be eliminated in the first 
phase of a general nuclear exchange. 
General Bernard P. Randolph, com- 
mander of Air Force Systems Com- 
mand which is developing the B-2, 
forcefully disagrees, ticking off B-2’s 
advantages, A 5000-mile un refueled 
range and an effective 50.000 pound 
internal weapons load of short-range 
attack missiles, nuclear gravity 
bombs or conventional ordnance 
gi v e B-2 a formidable punch in a vari- 
ety of mission scenarios. B-2s flying 
from just four bases — lwq in the 
states and two overseas — could cover 
most of the world 'shot-spots with just 
one refueling. 

The B-2’s flying-wing platform, 
first proposed by Jack Northrop for 
the V B-49 back in the late 40s, is 
thought by the Air Force to embody 
the proper combination ofluad carry- 
ing, flight efficiency and low observ- 
ability. If a B-lB has a radar cross- 
section VjiHjth that of a B-52, the radar 
cross-section of a B-2 is said to be 
‘/ 10 th that of a B-lB — giving the B-2 
the appearance of a bird on an enemy 
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ratlar. Passive stealth characteristics 
also extend to B-2's infrared signa- 
ture. The intakes fnr the aircraft's 
General Electric F-l IS engines are 
shielded, as are the exhausts. Addi- 
tionally, placing the engines well 
within the airframe reduces the B-2's 
acoustic signature. 

The B-2 is controlled by huge t rail- 
ing-edge ailerons, flaperons and other 
articulating surfaces that provide di- 
rectional control and flight stability. 
As an inherently unstable structure, 
R-2 remains aloft by relying on com- 
puter actuation of the control sur- 
faces. Steering by a process of 
differential drag, the B-2's outboard 
surfaces are split — suggesting dual 
aileron ami spoiler functions. 

With the aircraft’s F-U8 engines 
embedded in the B-2's composite air- 
frame, augme nting inlet air obviously 
became an issue. Northrop engineers 
addressed this problem by installing 
two square dmtrs on the top of each 2- 
engine nacelle. The doors were open 
during most of the first flight. Tiny 
doors for auxiliary power unit ex- 
haust and other functions, along with 
a centerline yaw indicator, round out 
H-H's revolutionary profile. 

The primary criticism of the B-2 
centers cm its tremendous cost — $n30 
million in current dollars. Congres- 
sional leaders are naturally balking at 
this huge expense as America’s bud- 
get deficit continues to squeeze feder- 
al coffers. Air Force leaders like Chief 
of Staff General Larry D. Welch 
counter that the B-2’s $530 million 
price! ag includes the cost of ground- 
supportfaciliticsand researc h and de- 
velopment that will he amortized 
among future stealth programs like 



the advanced technology fighter. The 
cost of the B-2 comes closer to $270 
million per plane on a “flyaway” basis, 
according to the Air Force, and be- 
comes even more attractive when you 
consider the cost per target covered. 

Mission scenarios 

Three bombers. Three distinct weap- 
ons loads. Three separate scenarios 
for penetrating and overwhelmingan 
enemy’s defenses. But how will B-52, 
B-lBand B-2 work together? 

Air Force planners suggest a target 
selection based on each airplane’s 
unique capabilities. Priority will be 
given, according to General Chain, to 
knocking out Soviet radar installa- 
tions, airfields and command and con- 
trol installations for space-based 
reconnaissance assets. Eliminating 
the enemy's “eyes” and ability to in- 
tercept will greatly improve the 
chances for follow-on strikes. Cruise 
missiles launched from R-52s would 
be the logical choice for this crucial el- 
ement in the SAC mission, with large, 
vulnerable B-52s continuing on to 
drop their load of gravity bombs on 
less heavily defended targets like 
bridge- and railheads. 

With the enemy’s ability to delect, 
track and intercept SAOs bombers 
thus degraded, B-lB's carrying 
short-range attack missiles 
(SRAMs), additional cruise missiles 
on external hard points, or its internal 
weapons load of B-28 or Irt-Gl free fall 
nuclear bombs, could focus unhin- 
dered on hardened ICBM silos. The 
Air Force considers the silos to be 
worthy targets even though weapons 
inside them may already be launched 
in a first, strike. The Ho viet Union, un- 



like the U .S. , can quickly reload. 

That leaves the task of finding and 
eliminating SS-2P, SS-24 or SS-25 mo- 
bile ballistic missile launchers, as well 
as rail-garrison ICRMs, to the B- 2— a 
task Air Force planners concede will 
be extremely difficult. The B-2 would 
also rely on its passive and active 
stealth characteristics to penetrate 
an enemy’s heaviest defenses to 
strike hardened, high-value targets 
like command posts. 

Can it all work according to the ex- 
perts? Much depends on adequate in- 
telligence and sufficient warning so 
that SAC bombers can escape incom- 
ing warheads. Indeed, “escape time” 
is addressed in the Air Force's teeh- 
niques for “quick starting” and 
launching these huge machines. But 
the question of SAC’s ability to per- 
form its mission, to hold Soviet tar- 
gets at risk, is intertwined with the 
issue of deterrence — and insuring a 
more stable world. 

Many critics insist that cruise mis- 
siles can perform SACs mission with 
far less cost and far less risk. “Cruise 
missiles are good. Bombers are bet- 
ter.” in General Chain’s view. 
Manned aircraft carrying gravity 
bombs can be regenerated, redirect- 
ed and recalled. They can be dis- 
patched and held in position to 
demonstrate resolve. They contrib- 
ute to a potential aggressor's target- 
ing and air defense problem because 
they aren’t fixed in a silo— which 
makes an easy target — or far at sea in 
a submarine — where communication 
links suffer. Manned bombers there- 
fore give an enemy pause — precisely 
the impulse one needs to engender 
when prevent mg Armageddon . >M 




The B-2 Weathers Congressional Budget Storms 



J UST AFT ER the Northrop B-2 Steal! h bombe r achieved Aspin , "What Ibis amend meni does f s say slow down |he pro- 
aviation history July 1 7 during ils first I light, the House gram and do the research and development" A less expen- 
and Senate voted to continue the program — but greatty re- swe B-2 program is being sough! that would reduce the tola! 
duce spending Lawmakers are urging B-2 program manag- purchase lo Far less than the 132 airplanes the Air Force says 
ers lo fully test the aircraft's flight envelope — as well as its it needs 10 maintain a credible deterrence. The B-2 also Fig- 
all -importanl ability lo evade radar detection — before com- u-res pivotally in strategic arms reduction talks Between per- 
mitting full funding. "We've hardly tested this plane,” accord- lomiance milestones and lederal budget fights, the story pi 
ing to H ou so A rm ed Services CommilteeChairmanLes stealth is f a r from over. —run Cofe 
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UDDENLY IT'S a new decade. 

six years downstream from Geo: 
Orwell's vision of a 



grim future 

^^and motoring confi&ly to- ■* ™ 
ward the threshold of tlie yeir 2000. 

It’s safe to say that these 10-year 
milestones mean mure to tis than the men i - 
and women who conceive, design anil 
build our new cars. As we>e assembling 
this report on Detroit’s new cars for 1990, the ptann 
are close to finalizing the "95s, and concepts for the tur 
century have already begun to take shape. 

As a result, the new cars rolling out of Detroit k 
resent the same relationship to their predecessors- 
and the and so on -no revolutionary break- 
throughs, but noteworthy improvements 
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minivans — the Chevrolet APV, F 
tiac Trans Sport and Oldsmobiie 
houette — plus 4 -door sedan versi 
of the Olds Cutlass Supreme, Pon' 

Grand Prix and the Chevy Lumi 
na, Chrysler is also emphasizing 
space with its new flagship, the 
Imperial, and Ford has a re- 
skinned edition of its perennial tip 
per-eniHt hauler, the UncuEn T-c 
Car, 

In the pages that follow, well de 
all the changes, great and small 
well as the engineering innovati 
that separate the new decade ft 
the old. 

General Motors 

Any time the General conjures up a 
new car it almost always acquires 
high visibility, simply through sheer 
strength of numbers. That’s because 
any new domestically produced GM 
bodyshell that comes along will very 
Likely get promotional backing from 
more than one division. 

But in the case of G M’s swoopy new 
minivans, visibility seems to 
be built-in, with the most ar- 
resting shapes to come out of 
Detroit this year. 

The new vehicles will be 
offered with three different 
brand names — Chevrolet, 

Pontiac and Oldsmobile 
— but will differ only in trim 
levels, which are detailed in 
the sections that follow de- 
voted to each division. Aside 
from the divisional varia- 
tions , all the new vans ride on 
a 190,8-in. wheelbase with an 
overall length just over 104 
in. This is roughly similar in 
length to the stretched ver- New Corvette Instrumentation taflm change since '84. 



sions of the current Ford Aerostar 
and Chrysler minivans, and, at B5.2 
in., about the same height as the 
Dodge Caravan /Ply mouth Voyager. 

All three divisional variations 
share the same powertrain — GM ’b 
corporate 3. 1-liter V6 mated to a 3- 
speed automatic transmission, Fuel 
economy is expected to be 18 mpg 



city, 22 highway, while O-Uj-BO is 
pegged at a leisurely 13 seconds. 

Besides their dramatic shapes, and 
attendant aerodynamic efficiency 
(U,3U C,|), two unique features distin- 
guish the new GM minivans from 
their competitors. 

First is the construction technique, 
which utilizes composite body panels, 
instead of sheet steel, bond- 
ed to a steel subframe. Most 
of the body consists of four 
major panels, to limit the 
number of seams. 

Second is the clever modu- 
lar seating design. Seats can 
be folded down, to create 
more cargo space or for use 
as tables, and they're also 
equipped with quick-release 
fasteners, to tailor interior 
volume to the user’s needs. 
Each of the basic seats 
weighs only 34 pounds, and 
the vans con be ordered in 
6- or 7-passenger configura- 
tion. 



M 
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Chevrolet 

Chew's version of the new minivan i- 
tailed the Lumina APV, and it's avail- 
able in both station wagon and cargo 
van editions, Chevy is the only divi- 
sion to offer a commercial version of 
the APV. and as a result, Chevrolet 
will get the bulk of annual produc- 
tion. 

Chevy isn’t confining the Lumi- 
ua name to its minivan, of course. 
The Lumina Sedan, Chevy’s version 
of the GM-lti platform (Pontiac Grand 
Prix. Olds Cutlass Supreme, Ruiek 
Regal) has been on the scene for sev- 
eral months now, rollingoul quietly in 
rental fleets before finding its way 
into the showrooms. A Coupe version 
joins the mix for this fad’s new car in- 
troductions 

Both the Coupe and Sedan are 
available in base and upscale Euro 
editions. The standard powerplant is 
the evergreen Iron Duke 2,5-liter 
Four, tweaked to produce a respect- 
able ilO hp for 1990. Lumina pricing 
begins at a competitive SI J ,883 for 
the basic Sedan. 

The Beretta lineup has been ex- 
panded with two new- models — a Con- 
vertible and the feisty GTZ. The 
Convertible is farmed out for final as- 
sembly to C&C (formerly Cars and 
Concepts), in Brighton, Michigan. 
Other distinguishing touches include 
rocker panel extensions, wheel arch- 
es, front and rear airdams, stiffer sus- 
pension, 1 6-in. cast-alloy wheels and a 
solid rear boot. 

The heart of the GTZ, which re- 
places the paper tiger GTU model, is 
the 180-hp high-output version of 
GM’s 16-valve Quad 4 engine. With 
high-performance suspension — GM’s 










deflected -disc gas shocks, front and 
rear antiroll bars and 205/55 Eagle GT 
tires on 16-in. body-colored alloy 
wheels — the GTZ rales as the hottest 
small-car Chevy, 

Bufck 

Ruick’a three R? — Riviera, Regal. 
Reatta — are the focus of change in the 
1990 lineup, ivith the two luxury 
coupes getting new interiors, and the 
Regal tine offering a 4-door sedan to 
team up with its coupe. While the 
changes aren’t spectacular, the 
moves add up to a fdling out of an im- 
portant gap in the Buick lineup. 
Regal’s 4-door, which w ill compete 
directly against Ford’s Taurus and 
Sable, shares its 6- w-indow green- 
house with the Pontiac Grand Prix 4- 
door. The front-end styling follows 
Buick’s tradition of bright metal grille 
with a vertical bar theme. Also in 
keeping with the Ruick image, bright 
metal is used liberally in exterior 
trim, especially in bumpers, rub 
strips and greenhouse outlines. 



Regal will have the 3. 8-liter V6 en- 
gine available as an option over the 
standard 3.1-liter V6. 

All members of the Regal family of- 
fer 4-wheel disc brakes, air condition- 
ing and automatic transmission as 
standard equipment. Fur at least the 
1990 model year, Buick will sell the 
Regal lines alongside the Century', its 
other midsize sedans. 

ReaLla finally has its long-awaited 
convertible model as a stable in ate to 
the 2-seat coupe. Both models have a 
new Reatta/Ri viers instrument panel 
that does away with the controversial 
video control screen, replacing it with 
high-tech vacuum-fluorescent read- 
outs. 

The manually operated top on the 
convertible is easier to swing forward 
and/or stow- than Cadillac’s Allante 
system, and has a hard cover that Fits 
flush with the rear deck. 

Other changes to the Ruick line in- 
clude a moderate facelift to the Le- 
Sabre sedans and the dropping of the 
Sky hawk series. LeSabres have new 
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bright-finished grilles, composite 
headlights* body-colored protective 
trim in front, and newly designed full- 
width tail lights. 

Pontiac 

Consistent wiLh its successful image- 
building of the past few years, Ponti- 
ac's version of the new CM minivan, 
the Trans Sport, will be the sportiest 
of the three. 

Tops in the sporty department is 
the Trans Sport SE, which is decked 
out in a monochrome paint scheme 
with matching lower body cladding 
and la-in. alloy wheels mated to 
Goodyear Eagle GT+ 4 tires. 

Like Buick, Olds and Chevy, Ponti- 
ac has its own version of the new GM- 
10 4-door sedan, available with either 
the new 3.1 -liter V6 or the 2.0-liter 
dohe 16-valve Quad 4 in 16(l-hp tune. 

Pontiac will call its lop- line version 
of the 4-door the Grand Prix STE, 
shifting the designation from the old 
A- body lineup. However, all-wheel- 
drive capability continues to be avail- 
able only in the 6000 series, at least for 
model year L990 

As with the original STE series, the 
Grand Prix STE will be issued essen- 
tially as a fully equipped car with al- 
most no options. However, a more 
modestly equipped version of the new 
sedan* the LE , will also be available. 

Oldsmobile 

After years of taking a hack seat to 
other GM divisions, Oldsmobile 



strikes out in its own direction with 
several new models for 1990. No more 
look-alike styling for Olds. The Torim- 
tulo and Cutlass Supreme Sedan, both 
with new sheetmetal for 1990, have 
individual styling that successfully 
separates them from other GM cars 
sharing the Maine platforms, 
Stablemate to the Cutlass Supreme 
coupe, the new 4-door shares all of the 
coupe's chassis and mechanical fea- 
tures, but differs considerably in ex- 
terior styling. Wraparound glass for 
the rear window, a unique grille and a 



more conservative design are the ma- 
jor cues that set the new' J-doorapart. 
Engine lineup for the Cutlass Su- 

E reme line is complicated. The 180-hp 
igh- output version of the Quad 4 en- 
gine is standard on all models except 
the SL. The milder 160-hp Quad 4 is 



an option. Both drive through a 3- 
speed automatic transmission. Stand- 
ard on the SL is GM's new 3. 1 -liter 
135-hp V6 and 4-speed automatic. 
This po we rtrai n is op tional on the oth- 
er models. 

Olds’ famous 442 performance 
coupe is reborn in the Calais line for 
1990, The Quad 442 package features 
the high -out put Quad 4 engine and a 
Get rag 5-speed transmission, as well 
as performance-oriented suspension 
upgrades. With 1SU hp, a 2500-pound 
curb weight and manual transmis- 



sion* Olds is claiming U-to-60 times in 
the 7.5-seconct range. 

In an attempt to revive slumping 
sales, Olds has made a number of ma- 
jor changes designed to reestablish 
the Toronado as a large car. While the 
wheelbase has remained unchanged 
at 108 in., the overall length is 
stretched 12.4 in. to 200.3 in. overall. 

Virtually every exterior panel ex- 
cept for the hood is new. Most of the 
extra length is in the rear of the car 
where 11 in. were added. Interior 
room is unchanged, but trunk space 
has been expanded by 2.5 cu. ft. 

Inside the Toro, the instrument 
panel has a new shape, and a new ar- 
ray of analog instruments. You can 
still get digital electronic readouts hut 
they art 1 now carried as an option. All 
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Turonadoa have a driver-aide airbag 
in the steering wheel huh. 

Olds also picks up its own upscale 
version of the Al J V, the Silhouette, 
first van for the division. 

Cadillac 

Styling themes are familiar im Cadil- 
lac's ear lines for 1990, but signifi- 
cant changes are featured under the 
sheetmetal. The most noteworthy of 
these is the industry's first front- 
wheel-drive traction-control system, 
which debuts in the Allante. 

In addition, there is more power for 
the mainline cars— deVilie, Fleet- 
wood, Seville and Eldorado — and a 
more muscular V8 for the Brougham. 

By increasing 
the compression 
ratio and installing 
sequential fuel in- 
jection on the 4,5- 
tttarV8uaedinthe 
front-drive mod- 
els, horsepower 
has been boosted 
to 180, an increase 
of 25 horsepower 
over last year. 

Engine power in 
the Brougham, 

Cadillac’s rear-drive sedan, has been 
boosted by the addition of the 5.7-titer 
VS as an option over the 5.0- liter V8, 
H orsepo wer of the 5. 7-li ter is 185 ver- 
sus the 140 of the standard 5.0 liter. 

For passenger safety, Cadillac will 
have airbags in the steering wheel 



hubs of all its front-drive models, 
while Brougham will stick with the 3- 
point passive belts, 

Chrysler Corp. 

After a decade of recovery and prod- 
uct programs done with mirrors, the 



winds of change are blowing resolute- 
ly at Chrysler, Although Mr, laccoca 
is still solidly in charge, new faces are 
appearing in Chrysler's upper man- 
agement circles, and truly new cars 
— as distinct from the years of 
repackaged K-Car chassis— are now 



rolling out of the company’s factories. 

Chrysler Division 

After a couple years of rumors, 
Chry sler has at last revived its flag- 
ship Imperial series, waiting until the 
new corporate 3,3-liter V6 engine was 
available before 
making the intro- 
duction. 

Like two other 
new Chrysler 
nameplates, the 
New r Y orke 
Avenue 

Salon, the Imperi- 
al rides on a front- 
wheel-drive New 
Yorker/Dodge Dy- 
nasty chassis. The 
w heelbase for the 
Fifth Avenue and the Imperials is 
I OR. 3 in., 5 in. longer than the basic 
New Yorker platform, but the Impe- 
rial’s overall length of 203.0 in. makes 
it the biggest in the fleet — by 4.4 in. 

This dimension is roughly compara- 
ble to the Lincoln Continental, as is 
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CHRYSLER IMPERIAL 



the curb weight — 3570 pounds. The 
presentation is typical of Chrysler 
formal sedans — angular and chrome- 
frosted, with the familiar waterfall 
grille and vinyl half* roof. 

It's interesting to find analog in- 
struments in a car like this, and even 
more interesting to find driver-side 
airhags— h* well m 3-point rear seat- 
belts — in this and other members of 
the Chrysler family, Chrysler will of- 
fer airbags in 1H car lines for 1990, 

Optional equipment for Lhe Imperi- 
al includes a self-adjusting air suspen- 
sion package. 



Aimed at the perceived gap be- 
tween the Imperial and the standard 
New Yorker, the Fifth Avenue is a 
trifle shorter than the flagship but of- 
fers virtually identical interior dimen- 
sions — as well as the new 3,3 mated to 
a 4-speed automatic. 

The slightly smaller Salon, on the 
other hand, is positioned just below 
the New Yorker as the range’s value 
vehicle. Base engine here is the Mit- 
subishi-supplied 141-hp 3,0-liter VO, 
though the 3.3 is available. 

Like many of the bigger Chrysler 
cars, the new LeBaron Sedan, due in 



showrooms by January, is aimed at a 
more mature market, with formal se- 
dan styling and Chrysler traditional 
luxury cues. Die same can lie said for 
the latest revival of the Town and 
Country nameplate, which has been 
attached in this iteration to a 
stretched version of Lhe corporate 
minivan replete with wood grain trim, 
leather upholstery and the 3.3 VS. 

One other noteworthy update in the 
divisional lineup is a complete rede- 
sign of Lhe Le Baron Coupe and Con- 
vertible interiors. This welcome 
change includes instrument panels, 
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seats, door trim anti overhead con- 
soles on the two cans. 

Dodge 

Much of Dodge Division’s new prnd- 
news fnr the coming year will 
come along midway through the 
1990 selling season. Included in 
this plan is a revival of the Mona- 
co nameplate and Shadow con- 
vertible. 

Meanwhile, Dodge’s major news 
for t his fall is an expansion of the Day- 
tona line to include a model powered 
by the smoot h anti mannerly Mitsubi- 
shi 3.0-liter VG. Dodge has also ex- 
panded availability of the potent 1 1 7-1- 
hp) 2.2- liter Variable Nozzle Turbo 
( VNT) to the Shadow and Daytona. 

Roth the Vfi and the 2.2 VNT mate 
to Chrysler’s slick new corporate i> 
speed transaxle, and the Daytona in- 
terior has been given the same sort of 
redesign as the Le Bar un Coupe. 

Plymouth 

Plymouth's major 1990 new -prod net 
announcement, made earlier this 
year, was the Laser sport coupe, built 



at the new Mitsubishi-Thrysier joint 
venture Diamond Star plant at Nor- 
mal, Illinois. 

Already rated as one of the best 



performance buys in the small sjHirts 
coupe class, the Laser is available 
with three engine options — a 92-hp 



1 ,8-liter sohe Four, a 135-hp 2.0-liter 
IB-valve dohe Four, and a turbo- 
charged version of the 2.11-liler twin 
cam that makes 190 hp. 

Eagle 

Perhaps the single most exciting car 
offered by any Chrysler division this 
year is the Eagle Talon TSi A WD. Al- 
though the Talon is identical tn i he 
Laser in most respects, it’s the only 
version of the car in the Chrysler sta- 
ble that offers -l- wheel drive. 



CHRY5LER LE BARON SEDAN 
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The Talon is available wilh both the 
normally aspirated and turbocharged 
versions of the IB- valve engine. How- 
ever. the AM-Wheel Drive system, 
which adds only 150 pounds to the 
car's curb weight, is available only 
with the turbo motor. 

Ford Motor Co. 

After four years of blockbuster new- 
product introductions, Ford is taking 
a bit of a breathe r for 199(1. 

Unco I n-Me rc ury 

Ford’s new t dncoln Town Car is the 
star of the Dearborn lineup for 1990. 
The big Lincoln sedan has an entirely 
new look, inside and not, plus chassis 
changes that upgrade its proven 
frame and body design . 

Styling differences in the Town Car 
are better told in pictures, but it is ob- 
vious that the boxy , angular look of 
past Town Cars has been modified in 
favor of smoother surfaces and a m ore 
rounded appearance overall. Still, Lhe 
styling flavor of past Town Cars has 
not been abandoned. Trunks are still 
among the biggest on the road, and 
the trademark opera window is car- 
ried over almost unchanged. 

New styling touches include bump- 
ers, now plastic covered, that w r rap 
around to the wheel well openings, 
and door frames cut up into the roof, 
imparting a limousine aura. The fa- 
miliar rectangular grille is changed, 
with edges that are more rounded. 

Inside, the conservative, rectangu- 
lar lines of the instrument panel sur- 
round colorful digital gauges. Airbags 
for both driver and passenger are 
carefully hidden in Lhe steering wheel 
hub and just above the glove compart- 
ment. And the famous retracting 
quarter windows have been eliminat- 
ed, replaced by a single sheet of win- 
dow glass in the door. 

Major dimensions of Tow r n Car are 
virtually unchanged from those of the 
1988 model. The greatest difference is 



in the 1.2-in. -longer overall length. 

Antiiock brakes are nn w optional on 
all Tow n Cars while air springs were 
added to the rear suspension to 
smooth out the slightly firmer ride in 
the 1990 model. The big Lincolns also 
feature a speed-sensitive, variable- 
effort steering system similar to the 
one introduced on Lhe ’89 Continental. 

Ford's workhorse 5.0-liter V8 en- 
gine is the sole powerplant in the 
Town Car lineup. Two versions are of- 



peal in g engine for many drivers. 

The Vtj can be teamed either with a 
5-speed manual or 4-speed automatic 
transmission. 

The 1990 Probe also gets some ex- 
terior trim tweaks, including new 
front-end styling, revised aluminum 
w heels and new twilights. 

Aerostar will offer a 4- wheel-drive 
system on all models for 1990, The 
system includes a new 4. 9- liter V6 en- 
gine and 4 -speed automatic transmit 




fered, a 150- horsepower stan dard en- 
gine, and a lfiO- horsepower dual 
exhaust option. Both power the rear 
wheels through a 4-speed automatic 
overdrive trans mission. 

Ford Division 

One of Lhe smoothest and mosL re- 
sponsive small sporty coupes in the 
1990 lineup is the Ford Probe LX 
equipped with a V6 engine, a new 
powerplant in this car, Ford rates the 
port -injected 3,0-liter V6, the same 
engine used in the Taurus and Sable 
sedans, at 140 hp, only 5 hp less than 
the 2.2-liter turbocharged 4 -cylinder 
engine in the GT Probe. However, the 
constant torque output of the V6 in all 
speed ranges may make it a more ap- 



sion plus a new front suspension that 
is specially designed to accept the new 
front-end differential It is also fully 
compatible with the Aeroatar’s new 
antilock rear-wheel brake system, 
which is standard on all models. 

In appearance, the 4 -wheel-drive 
Aerostar is almost indistinguishable 
from the standard rear-drive vehicle, 
except for a V*-in. greater ride height 
and a badge on the tailgate. 

Ford is also upping the horsepower 
ante, with a new optional 160-hp 4,0- 
liter V6 for Lhe Aerostar, The V6, a 
larger version of the German Ford- 
built 60“ 2. 9- liter V6 currently offered 
in several light truck platforms, is 
only available with a 4-speed over- 
drive automatic transm issi on. W 
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DETROIT 1990 



FINE TUNING 

The many refinements in Detroit's '90 cars 
are subtle and high-tech. 




PLANET 

GEAR 



TO REAR 
WHEELS 



A LTHOUGH there's a new en- 
gine at Chrysler and new sys- 
tems like traction control, 
Detroit’s 1990 engineering story has 
more to do with refinements to exist- 
ing hardware, Here's what's going on 
beneath the skin, 

Ford 

The dividing line between domestic 
and imported cars gets a further blur- 
ring on the 1990 Ford engine lineup. A 
4.0-liter VG built by Ford in West 
Germany will be installed in the Aeru- 
star van, Hanger and Bronco II. And 
a domestic 3.0-liter V6 will be in- 
stalled in the Probe builL for Ford by 
Mazda in it s ILS- plant. 

Ford nee cb a high-torque VG for 
its light trucks, particularly for the 
4-door Bronco it is introducing next 
spring, to com- 
pete with the 224 totomt 

lb, -ft. of torque wheeis 

(and ITT horses) 
of the 4. Q-liter 
in-line Six in the 
Jeep Cherokee. 

The G0° 2,9- 
liter VG Ford 
builds in West 
Germany has _ 

generous distances between bores 
(along with a stroker crank) so F ord 
was able to make a whopping increase 
in bore (93 to 100 nun) and stroke (72 
to @4 mm) to raise displacement to 4,0 
titers. 

The G0° 4,0 V6 has similar exterior 
dimensions to the 2,9 (much smaller 
than the 90“ 3.8) so naturally it’s an 
easy fit into Ranger and Bronco II, in 
which the 2,9 continues to be a stand* 
ardor optional engine. Horsepower of 
the Fonl multipoint fuel-injection 4.0* 
liter VG is 172, just a whisker under 
the Cherokee, but the torque is 242 
tb.-ft. 

The 4,0 VG gets all of Ford’s latest 
low-friction technology, including 
novel hydraulic lifters. They have a 
roller recessed in the base, to reduce 
friction against the camshaft lobe, 
plus a roller in the side that fits into a 
groove in the lifter bore, This posi- 
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tively locates the lifter and permits 
running with tight clearances be- 
tween lifter and bore. Result; Any 
tendency of the lifter to cock in its 
bore is virtually eliminated, reducing 
lifter-tobore friction. 

The 4.0 VG gets a structural alumi- 
num oil pan, which Ford has been us- 
ing to replace the simple stamped 
steel design. The aluminum pan con- 
tributes to the overall rigidity of the 
block for reduced vibration. 

The 4 , 0 VG also gets distributorless 
ignition and an engine calibration that 
eliminates Exhaust Gas Recircula- 
tion, which contributes to smooth- 
ness. Putting a VG into the Mazda- 



Ford dcctronkaNy controlled 4wd 
uses compute to measure flip 
between from and rear axlei. 

Sedroms^netk coll cnyayef nmltlpiate 
dutch far SCVSO torque split when 
slip exceeds TO percent. 



built Ford Probe was a step planned 
from the beginning, and the engine 
compartment was generously sized to 
accommodate one. However, the de- 
cision to use the H .li-1 iter VS that also 
oes into the Taurua/Sable was 
ord’s. Mazda will not offer it in Lhe 
MX-G, the Mazda model that comes 
off the same Flat Rock, Michigan, as- 
sembly line. 

The 140-hp3.0 VSgivestheProbea 
reasonably powered alternative to 
the I Ifrhp 2.2-liter Four or the 145-hp 
2,2 with the intercooled turbo. Ford 
has not teen enchanted with the pric- 
ey turbos, so the VG offering is more 
in line with its powertrain philosophy. 
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Electronic 4wd 

Ford I990drivetrain chants al«*> in- 
clude the first U.S. -built electronical- 
ly controlled 4-wheel drive, an option 
for the rear-drive Aerostar. Instead 
of the silicone- filled viscous coupling 
other makers use (including Lhe 
Chevy Astro van). Ford has an elec- 
tromagnetic muitiplate clutch in I he 
transfer case. The electronic system 
computer can automatically lock front 
and rear axles together when there is 
excessive slippage. 

The 4 -wheel -drive system, avail- 
able on models with automatic trans- 
mission. is full-time, with a planetary 
gearset in the transfer case serving as 
the center differential. The transmis- 
sion output shaft drives the planet 
carrier, which transfers power to the 
ring gear (output to the rear wheels* 
anti to the sun gear i wdiich drives the 
chain to transfer power to the front 
wheels). 

The transfer case has built-in 
wheel-speed sensors for front and 
rear, and when they trims mil signals 
that vary by more than 10 percent, 
that’s an indication of excessive slip- 
page, The computer immediately 
completes the circuit for the electro- 
magnet. The electromagnet locks a 
multiplate dutch. Half the plates in 
this dutch are sptined to the sun gear, 
half to the ring gear, so the from and 
rear axles ar e locked together and the 
torque split is 50/50, 

The computer holds the system in 
lockup for 3 seconds, then unlocks the 
clutch, rechecks for excessive slip- 
page and if it finds any, reengages the 
clutch. The recheck takes only 0.4 sec- 
ond. 

Aero Town Car 

The Lincoln Town Cur has long been 
Ford's luxury image leader — a very 
square body on a traditional frame, 
lots of interior room and a march mal- 
low ride and handling package. It's 
truly the essence of the American di- 
nosaur. However, it's long suffered 
from wind noise and any attempt to 
add such a basic amenity as a drip rail 
around the doors just added to the 
problem. Although the owner and 
passengers would get a splash of wa- 
ter if they opened the doors in a heavy 
rain, they seemed to tolerate the nui- 
sance because the car has sold well. 

Tampering with success is always 
risky, but Ford reskmneil the Town 
Car, giving an aero look. The coeffi- 
cient of dragon the new model is a re- 
spectable 0.36, reducing wind noise, 
Because the doors are cut partly into 
the roof it permits the addition of a 
drip rail. Infect, there's a double drip 




On Ford 4.0 V6. side roller Indexes tappet. 

permits closer tolerances. reduces friction. 



rail, which also seals against wind 
noise, and a third layer of weather- 
stripping further inboard. 

Ford abo installed sandwiches of 
vibration-absorbing insulation cov- 
ered by steel against key areas of the 
body, including part of the floorpan, 
and hopes to promote the Town Car as 
the quietest mode! in its class. 



FIRST DfflF 
IMil 




Lincoln Town Car s mulcll Ip weatherstrip 
forms drip rail to keep Interior dry. 



General Motors 

The industry's first traction control 
system on ;i front-drive car — the Cad - 
iliac Allante — joins the lfing-ddayed 
introduction of the 386-hp Corvette 
VS to be the leading lights in General 
Motors 1990 technical arsenal. 

Traction control is antilock braking 
in reverse, and mure, so the wheel 
speed sensors that signal locked 
brakes also can be used to detect 
wheelsp in when the car loses traction. 
An antllock hraking computer trig- 
gers solenoid-activated valves that 
limit nr bleed off brake line pressures 
to free up a locked wheel; the traction 
control system applies the brakes at 
one or both drive wheels to stop 
wheelspin. 

When slippage at one front wheel is 
1U percent greater than another, a 
computer triggers a solenoid in the 
traction control unit, opening a valve 
so brake fluid under high pressure 
[typically about 500 psi) flows from a 
pump-fed reservoir to a piston in a 
cylinder. The fluid pushes the piston, 
producing pressure in the line to one 
ofthe front -wheel brakes. 

The computer also can sense if both 
front wheels are slipping, by compar- 
ing their speed with vehicle speed, 
and if the slippage is more than 10 per- 
cent, the computer opens solenoid 
valves to the traction control units' 
two front-wheel pistons, applying the 
brakes to both front wheels. 

The computer pulses Lhe front 
brakes 10 times per second and con- 
tinuously checks the front -wheel 
speeds. if the wheelspin rates drop to 
teas than JO percent, the computer al- 
lows the solenoid valves to dose com- 
pletely, relieving all pressure on the 
brakes. However, if the application of 
the brakes doesn't do the job within 3 
seconds, the engine computer dis- 
ables up to four fuel injectors, one ala 
time at 3-second intervals. 

Although traction control hasn't 
come to any other GM model yet, the 
rear-drive Chevy Astro van does be- 
come the first van with both 4-wheel- 
drive and 4-wheel antilock brakes. 
The 4 and 4 system, which uses a vis- 
cous coupling in the center differen- 
tial, is similar to that a vailable on Jeep 
since last year. 

Fluidic Defroster 

The huge windshields on GM*s new 
aero vans (Chevy Luimina AFV, Pon- 
tiac Trans Sports and Olds Silhouette) 
get fluidic defroster ducts, which 
have no moving parts, yet which pro- 
duce narrow-fan airflows that imper- 
ceptibly sweep side to side to defog 
the windshield. This eliminates the 
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need for a huge blower motor 

The vans have two fluidic defroster 
nozzles. Here's how they work. 
There's a main fan-shaped opening 
with air necks at each side of the nar- 
row part of the fan. A tube connects 
the necks, called control ports. The 
nozzle is shaped so that when the 
blower is first turned on, windshield 
airflow begins at one side. As the 
windshield air flow's past one control 
port, it draws air through the con- 
necting tube and pressure builds up in 
the port. When the control port pres- 
sure is just slightly greater than at 
the opposite port, it causes the wind- 
shield airflow to deflect to the other 
aide. At the opposite side, the pres- 
sure in its control port remains lower 
than the other until after the wind- 
shield airflow causes the airflow in the 
control port tubing to reverse direc- 
tion, The control port pressures soon 
reverse, and the airflow is pus lied to 
the opposite side. 

The fluidic defroster takes less 
space, delivers more heat to the wind- 
shield and therefore reflects leas back 
into the faces of the front -seat occu- 
pants. 

Dual A/C 

His 'n' hers dual air conditioning will 
be available on the 1990 Buick Regal, 
a first on domestic cars. Quick has di- 
vided part of the heater-a/c case in 
two, and installed a separate tem- 
perature door (operated by an electric 
motor) for each side of the car. So if he 
likes it cold and she tikes it hot, they 
can both have it their way, 

A split case is not a simple matter. 
It takes careful design to avoid air- 
flow restrictions as well as excess 
noise. 



Body, Chassis Changes 

In the interests of quiet — primarily a 
creak-free car — General Motors 
made major structure changes in the 
chassis of 1990 C-H cars (Pontiac Bon- 
neville, Quick LeSabre and Electra, 
Olds 88 and 98 and Cadillac deVille/ 
Fleetwood) plus the Caddy 
Eldorada(Seviile and A! I ante, Using 
computer analysis developed for the 
Regal-Cutlass-Luminn cars, CM re- 
shaped panels and beams for more 
stiffness and reinforced several 
joints. 

GM took advantage of experience 
gained on both the Corvette and the 
Fiero to produce the frame and body 
for the new aero vans. Like Fiero. 
they have welded space frames w ith 
body panel locating pads, but unlike 
Fiero use only a few screws to hold the 
panels, w'hich then are secured with 
2000 in, of beads of glue. 



GM also is learning a few things 
about soft tops, and applying them to 
the new Buick Reatta convertible. 
The top stows under a metal panel, 
and when the top is up, the top’s lower 
back must attach to the metal panel. 
To avoid hard-lo-ttse snaps and the 
like, Buick is using an easy-aim giant 
screw at each side of the top's lower 
hack, and electric screwdrivers with 
female bits on the underside of the 
metal panel to pull down the screw's 
and bed the lower back of the top. 

'90 Engines 

Although there are no new’ engines in 
GM's 1990 lineup, there’s a laundry 
list of changes. 

The Quad 4 4-valve 4 -banger’s tim- 
ing chain and sprockets have been re- 
worked to sharply reduce high-speed 
noise. The cylinder heads have bigger 
intake and exhaust valves and ports 




Allant£ traction control unit pubes brakes to prevent wheelspFn when traction Is marginal. 
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so the Engine breathes better. KesulU 
a 10-hp increase to 160 for the stand- 
ard version. The 180-hp high-per- 
formance version finally will be 
widely available. 

Perhaps the biggest per- 
formance increase at GM 
—more than 12 percent 
— is on the Venerable 2.5-!iler 
Iron Duke (Tech IV) 4 
cylinder, the highest 
volume 4-cylinder in re- 
cent GM history, The 
engine gets 
a larger 



DEFROSTER 
AIRFLOW 



throttle body and a new inLuke mani- 
fold , but the main reason for a horse- 
power increase from 98 to 1 10 is 
quality. John Deere is now casting the 
cylinder heads and it has a molding 
process that is more accurate and re- 
sults in less airflow-obstructing cast- 
ing flash than anything from GMV 
own foundry. 

Owners and prospective buyers, 
however, will be more interested in a 
pair of other changes. The version of 
the engine that's installed in the Pon- 
tiac Grand Am, Buick Skylark and 
Olds Cutlass Calais goes from a gear- 
driven camshaft to the more costly 
chain drive. GM has tried all kinds of 
things to quiet the noisy gear drive, 
including a plastic camshaft gear. All 
it got for its trouble were early plastic 
gear failures. 

As long as it was making the switch 
in that area, GM widened the timing 
cover gasket surface {the all-metal 
gears take less space even with the 
chain around them and a spring ten- 
sioner in the cavity). It also reshaped 
the bottom of the front of the engine 
so the front side gasket surface now is 
a half-circle, distributing oil pan 
screw clamping loads more evenly. 

The 4-bangers in the -Dears [Cava- 
lier and Sunbird) get modest improve- 
ments, The Cavalier's pushrod 4- 
cylinder goes from 2.0 to 2.2 liters via 
a stroke increase from 8(1 mm to 88 
mm, raising horsepower from 99 to 95 
and torque from 110 to 1 20 lb. -ft . The 
2,0-liter overhead cammer in the Sun- 
bird gets a new cam cover gasket to 
eli mi Eiate oil leaks. The gasket is a 
flexible but hard plastic w r ith a rubber 



sealing bead top and bottom. The 
plastic base limits the amount the gas- 
ket can be tightened down, so it seals 
without distorting. 

Caddy is installing a version of its 
own 4,fDliter multipoint-injected Al- 
lante VH engine in the other front- 
drive Cadillacs, dropping the dual 
throttle-body fuel-injection system. 
This 4.5 is less aggressively tuned 
080 versus 200 horses of the Allante} 
but still reduces 0-00 times from 10 to 
9 seconds, only 0.7 second slower than 
the Allante. 

A sophisticated intake manifold 
sealing system, introduced as a run- 
ning change on the '89 Allante, is in- 
stalled across the board for all 1990 
4.5 V8s. It includes silicone rubber 
side seals with a neat offset waffle 
pattern that can take twice the com- 
pression of a conventional silicone 
gasket, plus a graphite material gas- 
ket on a metal core, and bolls with 
three disc spring washers, h er 1990 
the 175-hp 5.7-liter {350-cu, -in. ) 
Chevy small block with multipoint 
fuel injection is an option for the rwd 
Brougham that cuts 0-60 from 14 to 
under 10 seconds. 

The .stand aril Corvette 5. 7-liter V8 
gets a modest power boost for 1990. 
although at 245 bp, it still will be about 
140 horses short of the 32-valve V8 in 
the ZR-I. 

A midyear version of the Bgick Re- 
gal will get a modestly more powerful 
version of the 3800 V(i, The Job 1 en- 



In Pontiac 2 .0-lltef Four, plank rail with mb- 
ber tearing beads replaces cark gasket. 



No more arguing over the front seat temps 
with Bulck s his h‘ hen spilt a/c system. 



gine producer 165 hp and 210Jb_-fL of 
tort j ne. The midyear Regal wil] have y 
new 2-piece tuned intake manifold 
that adds 5 hp and 10 Ib.-ft. of torque. 
What's interesting is that the peak 
torque doe^n H t tome in until 3200 > ver- 
sus 2000 rpm on the standard engine, 
to improve highway passing. 

GM has been ahle to produce a pow- 
er steering gear valve that provides a 
smoother feel as the driver steers off- 
center, even though the amount of on- 
center road feel has been increased. 
As a result, many 1990 GM cars will 
have better on-center feel, 

Chrysler 

Everyone wants V6& and Chrysler is 
introducing a new multipoint-fuel- 
injected 3, 3- tiler (201-cu,-in.) V6 for 
1990. However, its you might expert, 
from the people who gave us the Slant 
Six, it's a basic pushrod design with 
two valves per cylinder, and produces 
a modest 147 horsepower and 183 Ib.- 
ft. of torque. 

The 349-pound engine, which has a 
cast-iron block and aluminum heads, 
is a (JO" V, an inherently balanced, 
compact design. The bore is big 
enough to accommodate a 4- valve 
overhead-cam head and Chrysler has 
a 3,5-liter version in the works. 

For openers, however, the idea is 
to produce a simple, smooLh power- 
plant, Although the engine is tuned to 
run on unleaded regular, it has a 
knock sensor so the computer can re- 
tard timing at the first sign of ping. 
The cast-iron block has an extended 
skirt for vibration-resistant rigidity. 
The ignition system is distributor- 
less, which eli mi nates the t im in g vari- 
ations that can disturb idle. 

All belt-driven accessories are 
mounted on the aluminum front cov- 
er, so vih ration control can be cen- 
tered on one part. In addition, the a/e 
compressor is close- mounted to the 
engine as a further aid. 
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Similar effort was expended to qui- 
et the 3,3> The inside of both the oil 
pan und rocker covers con Lain the 
sandwich dampers (a layer of plastic 
against the pan topped by a layer of 
steel) r introduced last year on the 4- 
cylinder engines, The air cleaner con- 
tains a venturi-shaped tuning tube 
that Works something like a reverse 
megaphone to reduce the induction 
noise (in the 2000-38QQ rpm range) 
caused by fluctuation* in air pressure 
(from the opening and dosing of in- 
take valves). The fuel -injection rail 
has a spring-loaded clamper to quiet 
fuel-pumping pulsations. 

The 3,3 has oversquare cylinders 
(S3 mm bore x 81 mm stroke), so large 
valves fit and that helps produce good 
low-end torque. The intake manifold 
is mildly tuned, which extends peak 
torque to 3600 rpm. Amazingly; ftO 
percent of that l&l lb. -ft. is available 
at just 1600 rpm, 

Variable-Nozzle Turbo 

Chrysler has made a quantum im- 
provement un its 2.2 mtereuoled Tur- 
bo II, incorporating computer- 
controlled vanes in its turbine wheel 
to virtually eliminate turbo lag on ac- 
celeration. The design, labeled Turbo 
IV, is called a Variable Nuzzle Turbo. 
Tested last year cm Shelby-built mod- 
els, it has 12 vanes on pivots. When 
the driver hits the gas pedal, the 
vanes pivot to restrict exhaust flow, 
so the exhaust gas velocity increases 
and spins the turbo up to boost speed 
almost instantly. The computer oper- 
ates a bank of solenoid valves to apply 
manifold vacuum or pressure {whieh- 
e ver is available ) to a du at c ham be r di - 
aphragm assembly to pivot the vanes. 
Once the turbo is up to speed, or when 
the engine is at idle, the diaphragm 
assembly pivots the vanes to the open 
position. 

Horsepower of the Turbo IV engine 
is unchanged from Turbo 11(174), but 
peak torque is up from 200 Lo 210 
and it hits at 2400 instead of the pre- 
vious 3200 rpm. All key accelera- 
tion times are better, and Lf you 
floor the pedal from a slop on Turbo 
IV t you'll not nnly take on better but 
reach full boost in 2.2 seconds, eom- 
|teiml wi t h 4 . 5 seconds on t he Turbo 1 1 . 

5-Speed Shift Duality 

Chrysler put in extensive work loim- 
prove shift quality of its IftW) i>speed. 
Reverse is now opposite Fifth instead 
of to the left of First, so the reverse 
lockout ring was eliminated. Inside 
the transaxle h a fourth shift rail was 
Fid tied, so Fifth and Reverse now have 
their own. Instead of movable shift 



General 1 Motors' EfO /1 Duke p las Ik liming 
gear to replaced by a conventional timing 
chaFn snd tensioner . 



forks, w hich have a tendency to cock 
and bind, the forks now are pinned to 
the rails, which slide through Teflon 
bushings, If s better than 'Aft, but it 
still needs shorter throws, less effort 
and more crispness to be a truly satis- 
fying gearbox, 

Air Suspension 

Chrysler finally is offering its ver- 
sions of electronic suspensions used 
by other makers. A front -drive sus- 
pension with air struts in front and air 
springs in the rear, somewhat similar 
to what Ford Introduced on the rear- 
drive Continental in 19bH, will be an 
option on the 11)90 Chrysler Imperial. 
A driver-adjustable electronic shock 
absorber system will be optional on 
the 1990 Daytona Shelby and Le- 
Barnn coupe and convertible. 

Budget 5-mph Bumper 

A low -cost 5-mph bumper will be used 
on Le Barons, SundanceVShadow and 
Spirit' Acclaim. Instead of the cost- 
ly hydraulic shock-absorber tyiny 
there's a simple plastic sleeve that 
compresses in an accident, then re- 
covers. A coil spring compensates 
for any compression set the sleeve 
may take. 

This may be the year that Chrysler 
tries to set] safety. In addition to the 
bumpers, it will have airbags across 
the board. m 
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OUTDOORS 

SHARPSHOOTERS 

We test four hyperaccurate match air rifles to find out why 
they're the top guns in worfd-dass competition. 

BV JIM BASHUNE; PM Phoros by Brian Kossoff 
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T HINK of air guns and the 
first image that comes to mind 
is the Daisy Red Ryder BB gun 
that kids, and kids at heart, have ele- 
vated to the status of cultural icon for 
the past BO years. More than 7 million 
of Lhese lever-action guns have be- 
come prised possession* of adolescent 
boys and girls since they were intro- 
duced in 193B. 

But the BB gun's popularity in the 
U,S. isn't shared in other parts of the 
world, particularly Europe. There, 
notably in Germany, air guns are re- 
garded as serious, adult toys designed 
to fire pellets instead of BBs, and, 



from an accuracy standpoint, there's 
really no comparison. 

An accurate BB gun, charitably, is 
one that will group projectiles in a 2- 
in. circle at 15 ft, A sophisticated 
match-level air rifle firing standard 
.177 caliber pellets, can fire projectile 
after projectile into the same hole at 
that distance or at 10 meters (the pre- 
scribed Olympic shooting distance). 

Of course, you move up in price as 
you go from BB guns to competition- 
quality rifles and the top performers 
cost more than $1000. But what you 
get, in addition to masterly wood and 
metal craftsmanship, is a marvel of 



high-tech design— ergonomically ad- 
justable stocks, electronic triggers, 
adjustable micrometer sights and dig- 
ital chamber-pressure readout*. 

Four of the leading manufacturers 
were invited to ship us their most so- 
phisticated rifles and when the boxes 
were opened we discovered all models 
weighed approximately 10,6 pounds 
and were a minimum of 43 in. long. 
Hands-on testing was done at a target 
range and all rifles were fired from a 
bench rest, using heavy sandbags for 
stability, at targets 10 meters away. 
Projectiles used were Haendler & 
Natermann .177 caliber pellets. 
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SHARPSHOOTERS 




Beeman/FeJnwerkbau 601 

Traditionally, German manufactur- 
ers have made the finest match air 
rifles in the world and competitors 
using the Beeman/FWB 601, along 
with the Anschutz 2001, have often 
swept all medals at international 
events. 

At first glance, the 601 is a refined' 
looking rifle with a laminated stock 
made from alternate strips of light 
and dark hardwoods. The strips are 
bonded with hard rubber and the re- 
sult is a highly stable stock virtually 
impervious to moisture. 

Unlike the other rifles, the 601 has 
a short 16.6-in. barrel with a screw-on 
extension that increases 
the rifle’s length to 25,5 
in. The extension is mere- 
ly a hollow tube through 
which the pellet floats. 

The theory here is that a 
compressed -air* po we red 
pellet achieves tap speed 
(about 600 fps) a microsec- 
ond after the air pressure 
strikes its base. Powder- 
propelled bullets, on the 
other hand, must burn 
progressively during the 
entire length of the bar- 
rel. According to this theory, a long 
barrel with spiral grooves increases 
risk of introducing Haws in trajectory 
The trigger on the 601 is nothing 
short of superb. It's fully adjustable 
and snaps wonderfully from shut to 
shot. Most unusual is a knurled knob 
inset in the stock that changes trigger 
weight without use of tools. A pro* 
truding chamber makes this a very 
easy gun to bad. 

As noted, the laminated stock is 
stunning, but it's finished so smoothly 
that the pistol grip has a slippery sur- 
face. This is easy to correct, however, 
with a little sanding and rasping. 

Equally as impressive as the 601 is 
the Nickel running-target telescope 
(also made in Germany) that comes 
With it. The objective lens on the 
Nickel scope (about If 1700) measures 
more than 2.5 in. across and gathers 
so much light that it’s like looking 
through a spotlight. Twin post reti- 
cules appear in the brilliant image 
area and they can be adjusted with el- 
evation and windage knobs. (A T ofe: 
The 601 was tested both with the 
Nickel scope and without it, ) 

There’s little doubt the 601 (about 



$1200} will cut the heart out of a 10- 
ring target all day tong, even in the 
hands of a nonOlympian. 



Anschutz 2001 

The black-and-birdi colored stock and 
racy, slanted fore end give the 2001 
high marks for styling. Aside from 
space-age looks, the 2001 shares a 
number of features with the Bee- 
man/FWB 601. Chief among these is 
an almost infinitely adjustable stock. 
The length of pull, height of comb and 
positioning of butt plate can all be ar- 
ranged to accommodate any shooter’s 
stance and physique. 

Apparently, Anschutz sets the 




PropeNant pressure 1* monitored on (he Crttsman (Model 94'f LCD display. 
The rifle also Has an elenrank trigger and two refutable CO } lytlruJerj. 

standard for competition-quality mi- 
crometer sights (all four models in the 
test featured them), and those on the 
2001 are superb. So is the trigger, 
which felt fully as crisp as that of the 
Beeman/FWB 601. The stippling on 
the pistol grip and the ribbed rubber 
buttplate also felt like winners under 
shooting conditions. 

As with the 601, anyone who 
couldn’t shoot one-hole groups with 
the 2001 (approx. $1360) from a bench 
rest should visit an optometrist. 

Crosman Model 84 

This is the only rifle tested that uses 
CG* its a propellent. Instead of pump- 
ing a lever for each shot, the shooter 
merely pulls back on the cocking ears 
and a new charge of gas is bled into the 
chamber. The Grosman Model 84 
comes with two re Tillable CO^ cylin- 
ders that provide up to 100 shots at 
adjustable velocities up to 720 fps. 

Other high-tech features include an 
electronic trigger, which must be re- 
set between each shot, and a digital 
LCD gas- pressure readout. Unlike 
most gas-powered guns. Model 84 is 
pressure regulated for consistency. 



in addition, it also allows the shooter 
to adjust shooting pressure to vary 
muzzle velocity to a maximum of 720 
fps. This can be done by twisting a 
knob. Once the gas has filled the 
chamber, the shooter can then check 
its pressure (up to 750 psi) by pressing 
a button to activate the readout. 

The pistol gri p and ai Ij us t it hie comb 
and rubber buttplate are extremely 
comfortable. Some shooters may miss 
the crisp snap of a mechanical trigger, 
but we found the electronic trigger 
worked well after it was broken in. 

The only nit to pick is the bright 
chrome finish on the barrel, which can 
easily reflect light into the eyes of a 
shooter or nearby competitors. Aside 
from this easily corrected problem, 
the Model 84 (about $1300) can shoot a 
5-shot pattern about as small as the 
zero in its LCD display. 

Daisy Gamo 128 

The same company that brought us 
the Red Ryder B8 Gun 
has joined the elite world 
of match-level competi- 
tion with a true interna- 
tional rifle, the Game 128, 
which utilizes a Lothar 
Walther barrel, an An- 
schutz rear sight, Spanish 
assembly, a European 
walnut stock and Daisy 
engineering. 

Interestingly, the 
Gamo 128’s cocking lever 
swings from front to back, 
the reverse of the two 
German guns, which worked well and 
seemed to require less effort than the 
others. Like the Beeman/FWB 601, 
the 128’s pistol grip was unadorned by 
any checkering or stippling. 

The first few shots revealed the 
trigger had a slight catch to it , but tin ■ 
kering with the adjustment screws 
and further breaking in eventually 
solved the problem. By the end of the 
day, the 128 (about $500) was shoot- 
ing patterns as tight as the renowned 
German rifles. 

All four of these match-level air 
rifles, the most accurate in the world, 
are capable of shooting one-hole 
groups. This means that each time a 
pellet is shot, the hole on the target 
expands by half a pellet diameter or 
less. Those of us who are better than 
country-fair shooters pick up these 
space-age rifles, fire off a few tight, 5- 
shot patterns and think, 11 Lf 1 can 
shoot this well, how well do Olympic 
shooters have to shoot to w in?" ’ 

The answer is very well indeed. It’s 
the human factor that makes the dif- 
ference. because today’s pellets, bar- 
rels, sights and triggers are about as 
accurate as they’re going to get , m 
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COMPARISON TEST 



Any sabre saw will cut, 
but some are a cut above 



BY THOMAS KLENCK, 

Associate Home and Shop Editor 
PM Photos by Brian Kosoff 



I F YOU WANT to produce fast, 
straight rip* in stock up to 3 in. 
thick, crosscut wi th speed and ac- 
curacy at bevel angles from 90° to 45 : . 
or cut plywood straight and square, 
then go buy a circular saw. However, 
if you're willing to trade off some 
speed and accuracy for the ability to 
follow curved or straight lines, cut 
totally enclosed holes of any shape 
—and have metal -cutting capability, 
you're in the market for a sabre saw' r 
Sabre saws range from around $30 
for occasional-use versions, to well 



over $21 nt fur professional models. 
Most of the inexpensive units feature 
trigger-controlled variable speed, fin 
more expensive models, variable 
speed is either trigger controlled or 
*ct on a separate speed dial. The pro 
fcssionnl trigger-controlled tools 
have a speed dial on the trigger that 
allows you to set and hold blade speed 
at a specific rate. 

Many models are available wiih 
electronic speed control that monitors 
the cutting load and maintain* a con- 
stant speed. Ifyou r re cutting through 



stock that varies in thickness, it may 
help. Otherwise, simply setting an ap- 
propriate speed and adjusting the cut 
rate by feel should work fine. 

Sabre saws come in two basic de- 
signs. The standard top handle config- 
uration is the must common and 
permits easy one-handed operation. 
Some pros prefer the barrel-grip 
design — one hand holds the motor 
housing while the other grips a knob 
mounted over the front of the tool. 
While this method offers increased 
control for curve cutting, choosing 
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one or the other is a matter of personal 
I preference. 

Other than heavier construction 
and longer life, choosing a more ex- 
pensive tool offers only one truly sig- 
nificant feature — orbital action. 
Here, the end of the blade moves in 
and out in line with the cut as it travels 
up and down. Cutting speed increases 
and with it the ability to easily handle 
thick stock. However, accuracy in 
terms of a square cut and the quality 
of the cut diminishes. All tools with 
orbital action allow you to adjust the 
degree to which the blade moves in 
and out-usually in four steps, from 
no orbit to maximum orbit. 

Because sabre saw performance is 
so closely related to the material be- 
ing cut and the blade that’s installed, 
the best way to compare the actual 
tools is by using one type of blade and 
one material throughout. We per- 
formed all our tests with similar 
taper-ground, wood -cutting blades. 

Unfortunately, the blade -holding 
system of each machine is far from 
standard and some tools can ohly be 
fitted with one type of blade. The 
most common blade type — straight 
shank with a semicircular notch at the 
top and a hole in the side — can't be in- 
stall ed in the Bosch and Porter-Cable 
tools. And, although it can be fitted in 
the Freud unit, it’s not recommended 
by the manufacturer. 



The Bosch-type blade is becoming 
increasingly popular. It has two small 
protrusions near the top and is offered 
as standard equipment with the Ma- 
kita and Hitachi tools. The Porter-Ca- 
ble blade features a hook design and 
only fits sabre saws made by this man- 
ufacturer. (See specification chart on 
page 82.) 

M ost sabre sa w s can be fitted with a 
T-shaped fence for sawing para! lei to 
Lhe stock edge. Making the system 
work properly depends not ohly on 
the condition of the blade and the uni- 
formity of the material being cut, but 
on the precise alignment of the blade 
with the base. A slight misalignment 
will cause the blade to gradually bend, 
producing a twisted kerf. If the blade 
bends far enough, the tool will no 
longer track against a straightedge 
and the cut veers. Some tools are so 
Severely misaligned that the saw can 
not be held against a straight guide 
strip at all. (See trackingchart on 
page S3.) 

Our comparison test focuses on full- 
featured professional tools. They’re 
expensive, but generally worth the 
price if used fairly often. Don't take 
the list prices too seriously, however. 
Many of these tools are heavily dis- 
counted by mail-order and industrial 
suppliers. We also take a close look at 
three of the more consumer-oriented 
saws, (See sidebar on page 84. ) 



AEG BS PE IOO 

The AEG tool has a unique, hollow 

^ that allows you to match the 
rpth to the stock thickness. As 
the teeth dull, you can simply expose 
more of the blade and, thereby, use it 
more efficiently. 

This saw ranked at the top for 
speed of cut. It also produced square 
cuts at each orbit position and was 
easy to keep on the line during our 
contour cutting trials. 

The single Allen wrench required 
to adjust the base and loosen the blade 
is neatly stored in a clip on the base. 
However, the bhuie-Ioeking screw is 
under a protective guard and the 
plunger often needs to be pried up or 
down slightly to make the screw' ac- 
cessible. 

The tilting base features sturdy, 
positive notches for locking at the 
most common bevel angles. To help 
reduce tearout, the tool comes with a 
plastic antisplintering shield that fits 
in the mouth opening. In terms of 
comfort and handling, the tool fares 
well — its oversize trigger-lock button 
is an especially nice touch. And, the 
tool is lighL — a real plus for cutting in 
awkward situations. 

We were really beginning to like 
this tool until we checked it for track- 
ing. It’s impossible to guide this tod 
along a straight fence — the cut imme- 
diately curves away from parallel. 
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Black & Decker 3158K 

The M D features a trigger-mounted 
s|x*ed dial with clear graphics on the 
trigger side indicating the set s[*ed , 
It# unique orbitraelectjun control Is a 
seesaw affair that's easily accessible 
from both sides of the tool. Unfortu- 
nately, the switch is very uncertain in 
feel and it’s difficult to know which po- 
sition it's in. Although the tool has a 



large base, its effectiveness is re- 
duced by heavily rounded edges. 
And, the base must be turned end -tor - 
end to change from the narrow mouth 
to the wide mouth necessary for bev- 
eling. It must he completely removed 
and the Alien screw repositioned 
through the tuise in a second hole— on 
annoying operation at best . 

While most other sabre saws ha ve a 



round plunger, B&D uses a recta ngu- 
lar-sectioned shaft that show's exces- 
sive side-tn-side play. The saw cuts 
square on straight passes, but goes off 
square slightly and tears out more on 
the curves. It doesn't blow away the 
dust at slow speed. However, at any 
sjteed. the Saw easily follows the line. 
It s loud but faster than most and fol- 
lows a straight force fairly well 




ORBITAL SABRE SAW 



VARIABLE ifEE£> 
CONTROL 



TRIGGER LOCK 
BUTTON 



ORBITAL 

ECtENTRJC 



COUNTERWEIGH! 



TRJGGER 



COLMT1RWEJGHT 

ECCENTRIC^ 



BRUSH 

COVER 



ECCENTRIC 

BEARING-- 



BRUSH 



MOTOR 



ECCENTRIC 

BEARING' - ' 

FOLLOWER 



BEARJNG 



^EClPROCATINGJOftirrAt. ACTION 



ORflfT ADJUSTMENT] 



ECCENTRIC 

SEARING 



ORflJTAL 

ECCENTRIC 



BEVEL 

ADJUSTMENT 

SCREW 



Orbital 

ECCENFRrC 

FOLLOWER 



ORBITAL LEVERf 
BLADE GUIDE 
ASSEMBLY 



DRfflTAL 

■ECCENTfiPC 

FOLLOWER 

CAM 



ECCENTRC 

SCARING 

FOLLOWER 



In orbital sawing, reUpr ocjtlng aal on Is combined 
with ln»and -out motion oT Wade roller guide. With 
blade Mly extended, eccentric bearing that controls 
reciprocating action Is St bottom dead center and 
orbital eccentric Is at top dead center. As eccentric 
bearing moves up. the orbital eccentric moves down 
pushing a follower which, In turn, pivots the orbital 1 
lever ‘blade guide assembly, Cam linked to orbli 
control adjustment lever regulates effect that orbital 
eccentric follower has on orbital Jcver blade guide. 
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Loosening screw untooJcs base to adjust for 
OevetS- A€Gr Proud and Busch (shown| fea- 
ture notches that engage at common anqtes. 

Bosch issi vs 

With a little common sense in match- 
ing the tool to thf? job, you could buy 
virtually any sabre saw and probably 
be satisfied with it- — until you tried 
the Bosch 1581 VS, This saw r is 
quiet— no mean feat in light of the me- 
chanical linkages required to produce 
an orbiting and reciprocating blade. 
While it ranked just behind the front- 
runners for speed of cut, it’s the easi- 
est tool for following a curved or 
straight line and produces a very 
smooth cut. It also tracks fairly well. 
For slow r cuts, you can activate a 
blower that keeps the cutline clear of 
dust. 

The base locks at 90° and 45° 
through a carefully made tapered pin 
that engages notches on the base. 
Blade securing is unorthodox, but 
positive and solid. Only Bosch- style 
blades can be used and you need a 
long, thin, flat-tipped screw'driver 
— supplied with the tool — for the job. 
Bevel adjustments are made with an 
Allen wrench stored in the base. For 
fine work, a plastic anti splintering 
shield can be installed in the mouth 




Milwaukee, Maklu, Sears and Skll tools vary 
speed at trigger. Trigger -mounted dial nets 
maximum speed trigger can be locked at. 



opening. The tool is very comfortable 
and scores high on fit and finish. 

On the downside, the tool has a rel- 
atively short {C’/a-ft, ) power cord and 
there's no simple way to access the 
brushes. And, although the speed dial 
works well, we'd rather see it on the 
top, front of the handle rather than on 
the side where it’s harder to reach. 

Freud CA 60 PEM 

The Freud tool resembles the AEG in 
its sensible, oversize trigger-lock but- 
ton and annoying shroud over the 
plunger end that interferes with ac- 
cessing the blade screw. The Freud 
also performs unacceptably w r hen 
guided along a straightedge — the 
blade is visibly misaligned with the 
base of the saw. 

Our cutting trials exhibited lacklus- 
ter performance. The cuts were 
slightly out of square — even with the 
orbiting action off. Tear-out was on 
the heavy side and the quality of the 
cut was relatively rough. This tool 
was incapable of blowing the dust off 
the cutting line at any speed, 

How ever, it’s fairly comfortable to 




Trigger on sawi with separate speed dial 
ilmpfy acts as owoff switch. Cutting spee d 
can only be varied by adjusting dial. 



use and the Allen wrench holder is one 
of the best. The base features a 
notched bevel-kick system similar to 
AEG, This toot comes complete with a 
very good fence. The only question is: 
What do you do with it? 



Hitachi OJ 65V 

This Hitachi tool is dearly the most 
comfortable to hold and ranks just be- 
hind the Bosch for quiet, smooth-run- 
ning operation. The trigger and speed 
dial are well designed, but the dial is 
placed at the back of the tool — you 
can*t operate it with the hand that 
holds the took 

This saw produces very smooth 
cuts with orbital action off— both 
tear-out and squareness deteriorate 
at any orbit position. One small Allen 
wrench adjusts the base and locks the 
blade. However, it ? s metric. In this 
country, at least, if you lose it, it may 
take you awhile to find another. The 
tool is very workmanlike in design 
and construction with provision for 
easily changing the motor brushes. It 
comes with a rip fence and circle-cut- 
ting guide. 



SABRE SAM 


SPECIFICATIONS 


MANUFACTURER 


MODEL 


PRICE 1 


MIPS 


STROKE 


STROKES PER' 
MINUTE 


ELECTRONIC 

CONTROL 


OHRfTS* 


BUDE* 

TYPE 


CAPACITY 7 
WOOD [MILD STEEL) 


WEIGHT 

MS.) 


Aid 


BSPE l DO 1 


SZ5fl J 


4.6 


r 


450-3200 


yes 


3 


A.B 


S _ 


P 4.5 : 


Black A Decker 


3150 k 


SXm 3 


4,5 


1* 


0-31 DQ 


rw 


3 


A 


2W{W} 


6-H 


Botch 


15B1 VS 1 


1236 


4.6 


r 


SOO-310D 


no 


3 


B 


2WiW) 


5.75 


Fraud 


CA60PEM 1 


saie* 


5 


r 


500-3000 


ye* 


3 


A 




5-4 


Hitachi 


CJ65V 1 


1239 


3.7 


r 


70G-32M 


ye* 


3 


A.B 


2UTfW") 


5.5 


Makit* 


4301 BV 


J274 s 


3.5 


r 


0-3100 


no 


3 


KB 


nyn 


e 


WhmAH 


6256 


S5M7 


3-B 


i- 


! 0-3100 


no 


D 


A 


2 


5-75 


Porlw-CaU* 


7540’ 


1230 


4.0 


r 


&0Q-320C 


yw 


3 


C 


2fV+"(W7 


1 6.5 


flyobi 


JSE-60 


$234j 


3.5 


V 


1000-2700 


m 


3 


A 




5.5 


Itvt 


17S10 


365 


2 5 


w 


0-3000 


no 


0 


A 


i ’**(%,') 


5.5 i 


BUI 


mo 


$140 


3.5 


%* 


0-3200 


no 


0 


A.0 


Z tv,.*) 


56 



Available in a bBrnl-frip version. 2. Suggested list inner 3. Plffce In- Litn la action- K, A: :«unriirdftmfceht'«luinlt Wmle, Ik Bwch-rtyle 

elude* . I- $*wb that, nuife from I) strokes per minute have r rigger ipeud Wide. C: ForterObk hlmle. ( Atete: A EG offeri ]>mg blade* designed for hoi - 

Hffltrul. AU others have separate dial sptwrf nrntml. 5. Orbit positions in wit] j . low plunger- ! 7. M allied by uyos usurer 
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4-posltlon orbital adjustment 
lever is tcmmon lo dahlia. Hitachi, Batch, 
Freud Wl AEG tool* tested. 



Makfta 4301 BV 

I This is the most compact tool of the 
group. While that's a plus, it h!so has 
one of the most uncomfortable grips. 
Its trigger-mounted spied dial is too 
small to adjust easily and there’s 
nothing that indicates which way it in- 
creases or decreases speed. This tool 
does nothing for the noise -pollution 
problem — it's loud. 

However, it produced acceptable 
square cuts with a noticeable deterio- 
ration in smoothness as the orbit in- 
creased. It blows the cutline clear, 
even at low speeds, and is easy to con- 
trol. The tool is a fairly fast cutter anil 
displayed the least deviation w hen 
guided against a straightedge at the 
zero orbit position. 

The motor brushes are accessible 
for maintenance, and the single met- 
ric Allen wrench is stored in a plastic 
clip on the cord, 

Milwaukee 6256 

Although it lacks orbital action, the 
typifies the robust and no-non- 
sense nature of a tool designed for 
work. The saw easily follows a cutline 




Porter-Cable ubre saw features orbit selec- 
tion dial behind housing, ftyobl control Is 
similar but mounted In housing. 



with excellent visibility. It produces 
square cuts on a straight run with 
slight problems through the turns. 
The cuts are smooth and the t ool is rel- 
atively quiet. 

We didn’t like the awkward trig- 
ger-mounted speed dial. And, while 
the base can be shifted forward for 
narrow and back for wide-mouth op- 
tions, the wide-mouth position, nec- 
essary for beveling, leaves too little 
base for proper support in front of the 
blade. 

With no orbit capability, the toot 
ranks low in speed of cut. However, it 
still features a roller guide to support 
the blade which helps prevent break- 
age. Both the base and blade screw 
are simple slot-head screws and the 
rear section of housing can be easily 
removed Lo replace the brushes or 
cord. 

Porter-Cable 7548 

Porter-Cable seems Lo be pretty seri- 
ous about this tool and apparently 
feels that real sabre saw users never 
cut be vels: The massi ve base is simply 
screwed to the from housing. The 




Slock ft Decker orbital adjustment lever li 
mounted behind housing and pivots at Cen- 
ter. It can be operated bom either tide- 



blade guide, normally a simple, 
grooved-roller affair, is comprised of 
three ball hearings — one at the back 
to take the thrust, and one at each aide 
to prevent blade deflection. And, a 
substantial metal antisplintering 
shield is supplied with the tool. 

Appearances, though, can be mis- 
leading. While the flaw did produce 
square, straight cuts at all orbits, the 
cuts went slightly out of square on 
curves. The quality of cut was rough- 
er and showed more tear-out than 
expected — the saw seemed to lurch 
through the wood. 

The problem seems to be w'ith those 
nifty ball-bearing guides. The two on 
the side are nowhere near the blade. 
And, P-C uses a square-section plung- 
er that not only appears similar to the 
R&D system, hut shows the same ex- 
cessive side play. Running the saw 
free exhibits cons ide cable blade w hi p. 

However, this tool felt very stable 
and offered exceptions! blade visibili- 
ty. Like the Bosch, a blower can be ac- 
tivated to clear the cutline of dust at 
slow speeds. The orbit control works 
well and, at maximum orbit, the tool 
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cuts very fast. The speed dial can be 
easily reached with one hand white 
holding the tool normally. While the 
tool tracks fairly welt, there’s no pro- 
vision for a fence. 

RyobJ J5E-60 

The base £>n this tool is reversible 
— one end has a wide mouth for bevel- 
ing and the other a narro w mouth to 
reduce tear-out on 90° cuts. Our sug- 
gestion is to use only the wide mouth . 
Not only is it a nuisance to change 
back and forth, but the blade on our 
saw actually rubbed against the base 
when the narrow mouth was used - 

In freehand work, the Ityobi tool 
cut squarely, but the quality was 
rough and it cut on the slow side. The 
tool vibrated more than average and 
felt like it was laboring through the 
work. It was impossible to guide this 
saw against a straightedge. The con- 
trols had a flavor of cost-cutting about 
them— a feeling that, unfortunately, 
permeated the whole tool. 

Sears 17210 

Sears doesn’t offer a saw with orbital 
action. Its top-of-the-tine model does 
have an additional feature though — a 
pivoting blade for facilitating tight 
scroll work. Instead of turning the 
whole saw, you just turn the blade 
while moving the saw in the desired 
direction. While some may find this a 
handy feature, for run-of-the-mill cut- 
ting, it’s just as easy to turn the saw. 

We found that the clear plastic 
blade guard had to be removed to 
make the cutline visible. Even then, 
the blade is so far behind the blade 
clamp, you’ll have to lean well over 
the front of the tool to get dose to see 
what you’re doing. Of course, then 
you’ll need ear protection — this tool is 
noisy. 

The Sears tool produces acceptable 
square cuts at all speeds on straight 
and curved profiles and tracks well. 
The lack of orbital action limits the 
tool to light-duty cutting. It comes 
with a fence and circle guide, 

Ski 1 4580 

Ski I calls its orbiting capacity Vari- 
Orbit. It features no less than si* or- 
bit positions including normal action. 
The Skil tool achieves its orbiting ac- 
tion unlike any of the other tools 
— invisibly in the front housing at the 
plunger top rather than at a guide 
roller near the base. The manual indi- 
cates that the orbital action isn’t ap- 
parent unless the tool is actually 
cutting. Perhaps we lacked the neces- 
sary sensitivity. No matter what or- 



bit position was set, cutting speed 
seemed about the same. However, we 
did notice slightly more splintering at 
any orbital position than at standard 
cutting. 

The Skil sabre saw has a very large, 
stable base, follows the cutline well 
and uses sensible slot-head screws for 
securing: the blade and adjusting the 
base. Simply loosening the screw al- 
lows the base to be shifted forward or 
backward for wide- or narrow-mouth 
options. The trigger-mounted speed 
dial, however, isn’t so handy. It’s too 
small and should be marked to indi- 
cate speed adjustment. 

The Bottom tine 

A good sabre saw doesn’t just cut 
well, it must be both easy to handle 
and comfortable so you’re free to con- 
centrate on the job at hand. It should 
also be made with the same care and 
attention to detail that you’d strive 
for in your finest work. Of the tools 



that we tested, one comes closest to 
these ideals — the Bosch 1581 VS. 

The Hitachi CJ 65V and Makita 
4301BV are our next choices. While 
the Hitachi has a definite edge in 
terms of comfort and handling, the 
Makita shows more aggressive, 
straight-tracking performance. 

Although sabre saws are used 
mostly for freehand cutting, guiding 
the saw along a straightedge or with a 
fence is clearly an option that manu- 
facturers are featuring to enhance 
their product. And, it isn’t unreason- 
able to expect that, before any frills 
are added, the blade clamp of the tool 
should be engineered so that the blade 
will be accurately aligned with the 
base. While none of our test saws 
tracked with circular-saw accuracy, 
the AEG, Freud and Ryobi units that 
we tested were so blatantly mis- 
aligned that guided cuts were abso- 
lutely impossible. Of these three, the 
AEG was the better saw. M 



Occasional-Use Sabre Saws 



Y OU DON'T HAVE to spend $200 for a 
sabre saw. In lacl. some- manulacturefS 
offer a wide selection of models and prices 
designed to ensure that there will be one saw 
that matches the money in your pocket. 

The medium- to low-priced tools are small- 
er,. lighter and generally have a life expectan- 
cy to match. They often have sleeve bearings, 
lack a roller blade guide, and Ehe quality con- 
trol can be lower. However, for occasional 
use in nothing heavier than ^n. thick ply- 
wood, they'll do tfie job. 

The Black* Decker 7545 (about $57) was 
the quietest ol the three inexpensive saws we 
fried— well below the expensive group aver- 
age. It eaaily followed a outline, producing 
smooth, splinter-free results. Unfortunately, 
the cuts were slightly out of square and the 
sliding variable- speed switch is sticky- 
unable to progress uniformly through the 
speed range . 

It features a novel blade and screwdriver 
holder that slips in the cavity between the 
base and housing. This seemed like a greet 
Idea until Ihe blades fell out during a cut And, 
although ihe unusual housing desig n makes 
this unit look more like a kitchen appliance 
thane took the saw is compact, light and gen- 
erally easy to handle. 

In many respects, we consider the Sean 



1070 a belter tool than Ihe top-ot-tha-iine 
model irom the seme company. It s quieter, 
more comfortable to hoW, and oflers slightly 
better colli ne visibility although the blade is 
still set too lar back in Ihe blade damp, it takes 
two screws to hold the blade in place— one in 
line with the blade to resist forward thrust and 
the other on the blade side. Both screwy are 
the slot-head type. Unlike the B&D saw, you 
can t lock ihe variable speed at any salting but 
high speed. This too) comes with a rip fence;' 
circle-cutting attachment and it costs about 
$43. 

Of Ihe three inexpensive saws, the Skil 
4235 is Ihe pooresl tracker— unusable when 
guided by a straightedge. However, freehand 
cutting is easy al all speeds and the straight 
outs are square. Curved ouls, though H are sig^ 
nilicantty ouf of square. The tool is comfort* 
able to hold although a little noisy . 

The ANen wrench that adjusts the base and 
lightens ihe blade is securely stored a 

recess in (he housing. A little too securely, 
though — you'll need a pair Of pliers Of sere w- 
dfiw to pry it ouL Like the Sears loot above, 
the 4235 may bee better choice than ils more 
expensive cousin. You'll have to largo the bail 
and roller bearings, but, al toss than half the 
pries, it will do much the same work. This 
mode) costs about $56. 




BLACK & DECKER 
754S 



SEARS 1070 



SKIL 4235 
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clamp the top down and, with a hand 
plane, smooth and flatten the Lop. 
Plane diagonally, then straight across 
the top (photo 21. Rip and crosscut the 
tup to the finished dimensions. 

Rip and crosscut stock for the legs. 
If you cannot get stock thick enough 
for the L%-in.-sq. legs, glue and damp 
together two boards. Lay out the 
mortise positions as shown on the 
drawing. Use a sharp pencil, knife or, 
heller yet, a mortise marking gauge 
to mark the layout lines. 

Clamp a fence to the drill press 
table to position the legs for boring. 



1 Glut and clamp panel alternating 
damps above and below to apply pressure 
evenly. Parrel should be slightly oversize. 

H 

4 Part walls of mortise flat with chisel, 
working carefully to mortise lines. If tenon 
Is too tight, pare It, not mortise. 



7 Check large and smair diameters with 
calipers- Smooth leg progressive^ with 
lOfK 1 20- and 220 -grit sandpaper. 



Mount the legs on the lathe and 
turn them to shape using a 5^-in. or 1- 
in. gouge. Shape the small cove at the 
kg 1 * top with a Y*-in- gouge. Check 
the diameter of the legs as you turn 
them u*inga pair of calipers {photo 7). 
Finish sand the legs with HXK 120^ 
and 220-grit sandpaper. I like to use 
old sander belts for this job. 

Rip and crosscut the -V^in. -thick 
stock for the drawer rails and aprons. 
Using dado blades and a miter gauge, 
cut the aprons 1 tenons on the table 
saw. A parallel jaw damp fastened to 
the miter gauge acts as a stop to posi- 



J With scrap wood fence dam ped to the 
drill press tabfe. me **-ln. drl U bit to bore 
overlapping mcrtiif holes. 



Bore a series of overlapping %-im- 
dia. holes, ! V lf t in. deep for the mor- 
tise. The mortise is V ]a in. deeper than 
the tenon to allow for glue squeeze 
out. Clamp the legs to the bench and. 
using a chisel, pare the walls of the 
mortise flat and square to one anoth- 
er. If the tenon fits the mortise too 
tightly. il's easier to adjust it, rather 
than the mortise. 

Next, measure 5Vz in. dow r n from 
the top of each leg and cut a 
deep kerf around the leg's perimeter 
on the table saw (photo 5). The kerf 



(Phot 

proven Is tear-ou t d uri ng turning 



2 Use a sharp bench plane to smooth and 
flatten panel's top. First, plane diagonally 
across the pane l, then with Che grain. 



- - 



5 Cut V|t-Jn.'deep kerf around leg blanks 
to prevent chip-out when turning. Extend 
miter gauge with scrap piece. 



§ Use %-ln. or 1 hIitl gouge to turn tapered 
portion of legs, Uie *fc-ln gouge to shape 
small cove at top of leg. 



# Remove ridges left from dado blades by 
carefully pushing chisel across tenon. Hold 
chisel flat against workpiece. 



4 Cut tenon on table saw using dado 
blades and miter gauge. Parallel Jaw damp 
acts as stop for positioning workpiece. 
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tion the rails and aprons during the 
cut (photo 8), Pare down the ridges 
left from the dado blades using a 
sharp chisel (photo 9}. Keep the chisel 
flat against the tenon. 

Switch back to the drill press and 
bore the holes in the aprons and front 
drawer rail for the tabletop fasteners. 
Again* use a fence to position the 
workpiece (photo I0h 

Apply glue to the front rail tenons 
and the mortises on the front legs and 
damp them together. Measure diago- 
nally across the drawer opening to 
check that the assembly is square 



(photo 11)* Glue and damp together 
the rear legs and apron. Complete the 
leg-apron assembly by gluing and 
clamping the side aprons to the front 
and back leg? (photo 12). Work on a 
flat surface to avoid putting a twist 
into the assembly during damping. 
Measure diagonally across the assem- 
bly's tup to check for square, adjust 
the damps as necessary . 

Cut the pieces for the side and bot- 
tom drawer runners to dimension, 
Bore and countersink the holes for 
No. 8 flathead screws that hold them 
in place. Fasten the runners to the 



leg-apron assembly with the l'/i-tm- 
long screws (photo 13). The runners 
will have to be removed, so don’t glue 
them in place. 

Now, cut the drawer parts to di- 
mension, LTse a dado blade in the table 
saw to cut the rabbets on the drawer 
front and the dadoes in the drawer 
sides that hold them back. Use a thin- 
ner dado blade set up to cut the groove 
in the drawer front and sides. Bore 
pilot holes through the sides into the 
drawer front for the nails that attach 
the sides to it. Nail and glue together 
the drawer parts (photo 14), Use 




TABlfTOF 

FASTENER 

pi poo i 



l-IJ4'l\IO a 
FH SCREW 

pDflCOD-J 



Wtt LEGS 
T Gltr DiA. 
AT BOTTOM 



WNQ.5 
RH SCREW jf\ 

(SReoDf-^ 

D4A. RECESS 
FOfi IABLETOP 
FASTENER^. 



4d FINISHING 
MAi_|TYFICAL| 



A 4 1ft x 1ft x SB" mad* (Ire) 

£i 1 ^jiSiil^/naiij3kibfck»|w™) 

C 2 ft x A n. iW (tki« jL]jri.>n I 

D 2 Vi I l x SlHTl^k 

E 2 ft k 8 a HfVT Bii tj feS k tmmiri 

F 2 ft X ! X 1 7ft’ nrn^ 1 (bottom runner) 
G I K%2\x2Frmrkt\*tok*im) 

H I fti:SxHrnn^(drawfc«] 

I 2 ft* 3 x IfiftT puv (drawer skid 

J I ISVrWldnvfTbulO 

K 1 ft 1 14ft k IWblirch plywood 

(driver baton) 

id IK.: 1 drawer pull, 12 lableLOp TiMmcr* 
(Knapi- & Vogt No. 1547), 24 ft" No. fl th 
k ftwft, 20 UrNo. Bf hmm, Bft p Nn- &r4i 
atrtwB, 4ft finish vmib, jjetue-. laK 32D-, 320- 
bH swyidpaper. 44) Btert wu Watabu. 
Ttaraptreril Smb, Walerloi t^rmiea] and 
C3flqa. , 3HUH lleach Ave_, Gkiveland, 
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1 2 Complete Teg-apron aiitnrbly by glu- 
I nq and clamping aide rails to legs.. Measure 
opposite diagonals for square. 



1 5 Install tabJetop fasteners. Apply finish 
outside and Inside tanie. Invert [able on 
padded workbench and fasten top, 

to remove the drawer runners, Cover 
the workbench top with u blanket to 
protect Lhe top. Lay down the top, in- 
vert the table over it. Screw the top in 
place with the correct overhang 
around the |>erimeter- 

Finish the job by reattaching the 
drawer runners. nc 



IMEW TOOL 

UTILITY 

KNIFE 

H OPI N€» TO improve on its time- 
tested retractable utility knife, 
Stanley has introduced the model 10- 
079. Compared to the old 10-099, the 
new knife has grips cast into its sides 
and an ergonomic shape to improve 
handling. It also has a new interlock- 
ing nose that prevents the blade from 
slipping between the body halves. 
Like its predecessor, the new model 
has blade storage in the body. 

The new knife will cost about $5 at 
hardware stored and home centers. 
For information, write Stanley Tools, 
Division of The Stanley Works, 600 
Myrtle St., New Britain, CT 
06050. PM 



10 Bore holes lor tibletop fattened on 
drill press. Mold workpiece against fence 
damped across drill press table. 



1 S Bore and countersink holes for strews 
In drawer runners. Lubricate screws with 
wax Hold runners In place with damps. 

screws to hold the bottom to the 
drawer back. Check that the drawer 
is square and let the glue dry. Test fit 
the drawer. Sand or plane its sides if it 
fits too tightly. Attach the tabletop 
fasteners (photo 15). 

Sand the tabie with 120- and 220- 
grit sandpaper. Dust it off, and wipe it 



1 f Glue and damp from rail and leg as- 
sembly. Check that drawer opening is 
square by comparing diagonal 



1 4 Assemble drawer with glut and nails. 
Check diagonals for square and adjust as 
necessary. Sand from before attaching. 

with a tack doth. J finished the table 
inside and out with three coats of 
Waterlox Transparent. Sand lightly 
between the outside coats {don't both- 
er sanding inside ) with 320-grit sand- 
paper. Rub down the last coat with 4/0 
steel wool. 

The first step in attaching the top is 



POPULAR MECHANICS • OCTOBER I9S9 






With new Seotc h- 
' Wipe On Poly 
. inislh from 3M, you 
get the beauty of tung 
oil and the protection of 
n polyurethane finish 
in an easy-to-use, wipe- 
on formulation. 

And because 
you don’t use a brush, 
you don't get brush 
marks, bubbles, stray 
bristles (or the finger 
prints that come from 
dinsing stray bristles). 

The secret is out 
patented, ultra-thin for- 
mula. This finish penetrates three 
times deeper than other brands to 
bond with the woods natural fibers 
The result is a finished surface 
that combines the natural beauty 

L WJfV JM 




of hand-rubbed wood with protec- 
tion that's superior to ordinary 
polyurethanes. 

It's a new approach to a tough 
old problem. And, part of the 3M 
Wwx! Kefmishing System. Prom 
stripping and 'surface preparation, 
to finishing and right 
on through cleanup, 
3M has Ihc right 
tools and products 
to make (he fob go 
better and die proj- 
ect look belter 
So try hew 
Scotch iiiird m Wipe 
On Poly Finish, Saf- 
est Stripper" Paint and Varnish 
Remoter* and all of the other easy- 
to-use 3M wood re finishing tools 
and products on your next project. 
R>r the dealer nearest you, just call 



us toll-free at 1-800-548- 
6577 or in Canada 
1-800-263-2856. # * 

Because this * 
is one finish that^s 
going if) rub you the 
right way. 
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You need one. Because there's almost no 
end to the jobs you can do easier and 
faster with a Campbell Hausfeld 
Air Compressor 
You can inflate tires, sport 
balls and rafts. You can 
fertilizers 
can clear 
water lines and gutters. 

You can use it with nailers, 
staplers, sandblasters, 



sanders, drills and impact wrenches. And the 
list goes on. Campbell Hausfeld, Americas 
favorite air compressors. See the complete 
line of air compressors, tools and acces- 
sories. For more information and the 
name of your focal retailer, call 
. Mouday- 

Friday 8am-5pm . EX 



; Campbe* Hausteid HK39 





HOME AND SHOP 




Up to $25 Value 

Choose a 16-piece accessory 
kit or a drain cleaner when you 
purchase a Campbell Hausfeld 
Vi-lYt HP tank-mounted Power Pal 
or SuperPal air compressor. 




Up to $35 Value 

Choose an air cbisel/hammer, die 
grinder Or 150 pSi 12-volt inflator, 
when you purchase a Campbell 
Hausfeld Ultra Pal, U.S. Air or 
PowerPro 2-5 HP tank-mounted 
air compressor. 

Get your Free Air Tool mail-in 
coupon with all the details at 
your participating Campbell 
Hausfeld retailer. This offer is 
for purchases made Sept. 1- 
Oct. 31, 1989. 
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I N OUR MAY '89 issue (page 148) 
wt reviewed 3M r s new paint and 
varnish remover called Safest Strip- 
per. We put the prod net through its 
paces and concluded it was a wonder- 
ful new concoction. It's nonflamma- 
ble, won’t irritate your skin, and gives 
off no harmful fumes. Because it has a 
thick, semipaste consistency, it 
works equally well on vertical and 
horizontal surfaces. Safest Stripper 
cleans up with water and has an open 
time of up to SO hours, 

Because we thought a lot of you 
would like to try out this product, we 



made an exclusive arrangement with 
3M to provide you with a free sample 
kit. The kit features 3M*s stripper, in- 
novative Scotchgard Wipe-On Poly 
finish, two wood samples — one 
stained, the other painted — and two 
stripping pads, one coarse- and one 
fine-grit. 

If you’d like to receive* free kit Tor 
your own hands-on test, just write to: 
PM/3M Refinishing Kit Giveaway, 
Popular Mechanics, P.O. Box 
1409. New York, NY 10101. The offer 
is on a first-come, first-serve basis 
and supplies are limited, m 



NEW PRODUCT 



ALL-PURPOSE 

CLEANER 

L IFT OFF is a new all-purpose 
spray solvent and cleaner for hard 
surfaces and fabrics. It’s formulated 
to soften chewing gum, cut through 
engine grease and dissolve adhesive 
residue left from labels and stickers. 
Also, it can be used as a prewash 
treatment: Spray it on a stained gar- 
ment, let it sit for 1 minute and laun- 
der as usual. 

It’s available in three different 
sizes: 1 ounce, $2.70, 5 ounce, $3.49 
and 9.5 ounce, $4.39. it’s sold at hard- 
ware stores and home centers. For 
more information, write LoctiU 
Curp-, 4450 Cranwond Court, Cleve- 
land, Ohio 44128. W 



FREE SAMP! E KIT 

WOOD REFINISHING 
SYSTEM 
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THE BETTER HOME 



How To Install 

A CLOSET 
ORGANIZER 





OUSES TODAY have more 
closets than those built a few 
decades ago, and closets art- 
bigger. too. But still, most of us seem 
to have more stuff than can be kept 
neatly in any closet. It seems like our 
clutter simply cannot be contained by 
a single rod and shelf. 

Closet organizers, really wire- 
framed racks and baskets, were de- 
signed to make life easier, They allow 
for neat storage, easy access and ven- 
tilation. Their segmented design 
helps you stay organised because ev- 
erything has a place. 

Most organisers can be installed in 
the same way we show here. Begin by 
measuring the height, depth and 
width of a closet- You now have two 
choices. Some home centers sell closet 
organizer components that you as- 
semble into your own system. Or , you 
can take your measurements to a clos- 
et organizer dealer. The deafer will 
help design your organizer, so all you 
do is install it. 



Installation 

Measure the height of the organizer's 
highest shelf against the back wall. 
Using a level, draw a line from the 
mark completely across the back wall 




i 



f Mark for Eli# organizer s hJghe.it shelf 
and butt a level up to the mark, Draw a Jew- 
el J I ne across the cimet s back waif. 



M Bore V 14 -fn, holes for shelf hooks 2 Irt, In 
from ends of level line and every 3 2 in. In 
between, Insert hooks facing up. 



■I Fasten hook iq wall with No. h panhead 
screw, Built-In drywaJl anchor holds hook 
to wall regardless of void behind It- 
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7 Attach shoe racks with hooks as was 
done with top shelf. Snap on two braces to 
cmtf raJL one at each end of rack. 



* Begin assembly of rectangular tubing 
frames for wire drawers by poshing L- 
sfrapcd connectors Into ends of cross tun. 



9 Connect cross bon to frames that hove 
drawer rails. Again, push end of L-ihaped 
connect or Into opening In end of tubing. 
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(Fig. l). Next, bore a a / 16 -in.-dia. hole 
2 in. in from each end of the line and 
every 12 in. in between. Insert a shelf 
hook, facing up, into each hole (Fig. 
2). Fasten the hooks to the wall using 
a No. 6 panhead screw. These hooks 
have built-in wall anchors. 

Hang the shelf on the hooks. Next 
to each hook, bore a hole. Insert a wall 
anchor in the hole and screw in a hook 
facing down (Fig. 4). These atop the 
shelf from pivoting off the hooks that 
are facing up. 

Next, slide an end bracket over the 
shelf s support rail. Level the shelf 
and mark for the bracket's screw- 
holes. Bore the holes and insert wall 
anchors. Lift the shelf above the holes 
before screwing in the brackets be- 
cause the brackets will prevent this 
afterward (Fig. 5). 

Install the first shelf brace at mid- 
span. Snap a plastic plate over the 
support rail. Position a brace behind 
the plate and bolt the two together 
{Fig 6), Mark where the other end of 
the brace falls, for the sere whole, and 
move the brace out of the way. Bore 



Follow the same procedure for the 
shorter shelves and shoe racks. The 
first shoe rack Is installed 12 in. above 
the floor. Subsequent racks are in- 
stalled every 9 in. above that. The 
racks are supported, at an angle, by a 
snap-on brace at each end that butts 
against the wall {Fig. 7). 

Now you're ready to construct the 
wire basket assembly. These are free- 
standing and consist of side frames 
connected by cross braces. Both are 
made of rectangular tubing. The bas- 
kets slide into U -channels welded to 
the aide frames, 

The assembly is fastened together 
with L -shaped and T-shaped connec- 
tors. Both fit into the ends of the cross 
braces (Fig. 8), Tap them in place 
with a hammer. Fit the cross brace 
and connector into the end of the side 
frame (Fig. 9). The L-shaped connec- 
tors are used as cross braces. The T- 
shaped connectors are used at the 
midpoints and base. The head ofthe T 
connects two pieces of vertical tubing 
at the midpoint and forms feet at the 
base. M 



4 Snap ihelf into hoaki facing up; pivot It 
agalntt wall. Slip matching hooks face 
down over shelf ■ calf. Screw In place. 



B Pivot ihelf away from Hack wall and 
place aide- wall bracket over end of rail. 
Level iheff and w ew bracket to wai f. 



4 Snap plate over rail. Soft iheff brace to 
plate with machine screw. Screw Support 
brace to wall using wall anchor. 



the screw hole, insert a wall anchor, 
and screw the brace to the wall. In- 
stall other braces every 40 in. from 
the center outward. 

TYPICAL CLOSET LAYOUT 



Completed organizer Jj divided for tultSi 
dresses, pants and mbcellany. Top mett holds 
baKds of out -of -season garment 
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How To Install A 

GARAGE DOOR 
OPENER 





I F YOU'VE LIVED for years 
without a garage door opener, 
your attitude toward installing 
one is probably pretty typical: Sure ii 
would be convenient, but it’s just no 
a necessity. Still, it see ms that every- 
one who has a garage door opener 
swears he couldn’t live without it. So, 
with visions of the door gliding open 
at the push of a button, you might re- 
consider the installation of an auto- 
matic garage door opener. 

There are basically three types of 
home garage door openers: chain 
driven, screw driven and those raised 
by a nylon tape. All three are capable 
of opening a standard garage door. 
For our installation we opted for a 
Stanley model 3500 chain-driven 



opener based on its reputation for du- 
rability , safety and ease of installa- 
tion. The Premier model 3500 costs 
about $150, while the range of six oth- 
er models cost from $95 to $165. For 
information, write to Stanley Home 
Automation, 4 1700 Garden brook, 
Novi, MI 46050. 

(Note: Other garage door openers 
are installed in a similar manner. Of 
course, follow the manufacturer's di- 
rections for your particular model.) 

Powered by a V4-hp motor, the 
opener can lift a door up to 7Va ft. high 
x IS ft . wide. This extra power is 
more than enough to open a typical 1- 
car garage door that measures 7 Vi ft. 
high x 9 ft. wide. It also opens sec- 
tional doors and 1-piece, tilt-up doors. 



The Premier model SSOO’a other 
features include a time-delay light 
that stays on iWt minutes after the 
door is activated, an ON/OFF pull cord 
that lets you use the light as an over- 
head worklight, programmable trans- 
mitter codes that have 1094 change- 
able combinations, a vacation switch 
that shuts off the opener while you're 
away, and an exclusive security fea- 
ture called Signal Block. 

The battery-powered handheld 
transmitter has two pushbuttons. 
One of the pushbuttons opens and 
closes the door, the other activates 
the Signal Block feature that pre- 
vents stray radio signals from open- 
ing the door — a problem with many 
older openers. 
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Installing the unit requires no spe- 
cial tools and takes about 3 hours to 
complete. A 23- page owner’s manual 
provides dear instructions and plenty 
of helpful illustrations. A how-to vid- 
eotape is included with the opener to 
show an actual installation. And if you 
still run into trouble, cal! the compa- 
ny’s toll-free hotline: (800) 521-5262. 



Assembly 

Begin by joining the four sections of 
steel tu’hing with the 6-in. -long in- 




1 The first step Is to Join together the sec- 
tions of 3 ft-fn.-dEa. steel tubing ujJng The Sp- 
in. -long Insert tubes. 





1 : Slide the tubing end with the plug but- 
ton Into the tube support housing on top of 
the door opener power unit. 




* Place traveler 44 In. from front edge of 
tube support on power unit Matfc 4Vlrt. di- 
mension on tubing for later reference. 



serfs (Fig. I), Press the inserts into 
the tubing ends as far as possible. 
Next, presa the plug button into one 
end of the tubing (Fig, 2). Then, in- 
sert the tubing end with the plug but- 
ton into the tube support on top of the 
power unit (Fig. 3). Slide the traveler 
onto the tube assembly so the arrow 
oil the traveler points toward the door 
(Fig, 4). Push the idler assembly onto 
the end oftbe tubing (Fig. 5). 

Next, position the traveler 44 in. 
from the front edge of the tube sup- 




2 A% one end of ihe ^sje mb led length of 
tubing fit floejn t matter which endf. push 
In plug button until It j fg% seated. 




# Slide the traveler onto the tubing so the 
arrow on the f/aveier points toward the 
door and away from the power unit. 




f Attach chain w traveler u*Fng a master 
chain link. Use a screwdr iver to push on re- 
taining dip that secures the link. 



port. Accurately mark the tubing for 
future reference (Fig. 6). Then, at- 
tach the loose end of the chain to the 
traveler using a screwdriver to push 
the master chain link's retaining dip 
into position (Fig. 7), Carefully unroll 
the chain and wrap it around the drive 
sprocket on top of the power unit 
(Fig. 6). Thread the cable at the end of 
the chain through the idler assembly 
(Fig. 9), Check that the traveler 
hasn’t moved from the 44-in. mark. 
Now, attach the loose end of the cable 
to the traveler with a master chain 
link (Fig. 10). 

Next, adjust the chain by tighten- 
ing the adjustment bolt on top of the 
power unit (Fig, 1 1 j. Turn the bolt un- 
til the chain sags about Vi in. below 
the midpoint of the tubing assembly. 
Finally, tie the manual disconnect 
curd to the latch on the traveler (Fig. 
12). This safety feature allows you to 
disconnect the traveler and raise the 
door by hand. 

Installation 

First, mark the centerline of the ga- 
rage door at its top. Use a level to 
transfer this line to the header joist 
above the door (Fig. 13), Haveahelp- 




I Race idler assembly on the end of the 
tubing. The Idler assembly homes a free- 
spinning pulley that guides the cable. 




a Run the chain from the traveler back to 
the power unit. Then, loop the chain 
around power unit's drive sprocket. 
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er raise the door to its highest point. 
Measure the distance from the floor to 
the door’s top edge (Fig, 14), 

Next, add 2 in. Lo this high-rise di- 
mension, and mark this new dimen- 
sion on the header. Align the bottom 
edge of the header bracket with this 
mark, and fasten it with two lag- 
screws (Fig. 16). Now, with the pow- 
er unit on the floor, lift the end of the 
tubing and secure the idler assembly 
to the header bracket with a clevis 
pin. Pass the pin through the bracket 
and idler and secure it with a lock dip 
(Fig. 16). 

With the tubing end secured to the 
header bracket , carefully lift the pow- 
er unit and set it on top of a ladder. 
Now. prepare lo hang the unit from 
the ceiling joists. Position the unit so 
the tube assembly slopes up gently to- 
ward the header bracket. However, 
it's more important that the door open 
freely than to maintain this slope. . 
Hold the unit in place and ha ve a help- 
er raise the door slowly to check the 
clearance. 

For an open- frame ceiling, simply 
secure the mounting straps to an ex- 
posed joist with lagsL-rew$(Fig,I7). If 
the garage has a finished ceiling. 



screw a 1x6 through the dry wail into 
the ceiling joists. Then, screw an 
angle iron to the Ix6 t and bolt the 
mounting straps to the angle iron. 

Next, attach the straight steel bar 
link to the traveler with a clevis pin 
and lock clip. Then, bolt the L-shaped 
steel arm to the bar link (Fig. 18). Bolt 
the door bracket to the end of the L- 
shaped arm (Fig. 19). Now, tug on the 
disconnect eortl , and slide the traveler 
up to the dosed door. Hold the brack- 
et against the door so that, the center 




I Feed the steel cable, connected at the 
end Of the drive chain, around the pul fey 
hound In the idler assembly. 




11 To adjust chain tension, tighten the 
adjustment screw on top a f the power unit. 
Chain should sag about Vi In. 





1 Z Tie the disconnect cord to the latch on 
traveler. Pull cord to disengage traveler so 



1 4 Find the highest point the door I § Fasten header bracket above door 

reaches by measuring from the floor as a with two lagscrews. Place bottom edge 7 

helper lifts door. A typical height is 12 In. in. above door s high-rise dimension. 



of the bracket is between 3 in. arid 6 
in. from the door’s top edge. The ex- 
act position is not critical as long as it’s 
within this area. Mount the bracket to 
the door with two carriage bolts (Fig. 
20) that are installed through the door 
with their heads on the outside. 

The last step of the installation is to 
wire the pushbutton wall switch to 
the power unit. Attach the w ire leads 
to the switch and mount the switch to 
the garage wall (Fig. 21). The switch 
should be at a convenient height, and 




10 Attach me cabre end id the traveler 
with a mailer chain Jink. As before, secure 
the cable with a retaining clip. 




1 1 Mark the centerline of the garage 
door. Then, transfer Ihjj fine 10 the header 
Just above the door with a tevef- 




V* Slide cfevlx pin through header brack- 
et ro fasten Idler puFley In place. Secure as- 
sembly with pin passed through Pock dip. 
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a person standing by it should have an 
unobstructed view of the door. Run 
the switch wire to the power unit and 
connect it to the terminals on its back 
(Fig. 22), 

Adjustments 

The final adjustments to an automatic 
garage door opener are important 
steps toward permitting smooth and 
safe operation. 

Begin by setting the same frequen- 
cy code on the transmitter and the 




1 1 Hang power unit from celling Joliti 
with metal mounting straps. Bolt straps lo 
unit and secure to Joists with lagscrcwi. 




1 • Bolt right -angle door bracket to the L- 
shaped arm. A special shoulder bolt permit) 
the bracket to pivot freely. 




A 

& 



12 Bun wire from pushbutton twitch to 
terminals on power unit Strip Insulation 
and secure wires under the terminals. 



9-9 




power unit. This is done by pushing 
the tiny rocker switches located in- 
side the transmitter and on the back 
of the power unit (Figs. 23 and 24). 
Use a sharpened pencil to randomly 
setthe switches. 

Next, plug the unit's power cord 
into an electrical outlet. If an outlet 
isn't within reach, have a licensed 
electrician install one near the unit. 

Now, test the reverse force adjust- 
ment. Press the transmitter button to 
close the door. While it's dosing, use 



1 1 After a ttaching straight fleet bar to 
traveler, boll on L-iftap«l arm. The mount- 
ing holes In the bar permit adjustment!. 




20 Fatten bracket with carriage bofu. 
Bore bolt -shank clearance holes through 
door and Insert two bolts from outside. 




IS Remove cover on transmitter to reveal 
}0 tiny rocker switches. Lrie a sharpened 
pencil to set the frequency code. 



both hands to hold the door until it 
reverses automatically. If the door 
reverses when barely touched (or be- 
fore you touch it) , then twist the large 
knob on the underside of the power 
unit clockwise a quarter- turn to de- 
crease its sensitivity (Fig. 26). If the 
door is difficult to stop by hand, turn 
the knob counterclockwise to increase 
sensitivity. 

Next, adjust the fully opened and 
closed positions of the door. Adjust 
the closed limit first. Push the trans- 
mitter button to close the door. It will 
stop a foot or two above the floor. 
Then, slowly rotate the small black 
knob on the underside of the power 
unit until the door is closed . 

Now, press the transmitter button 
to open the door. This time rotate the 
smalt white button on the underside of 
the power unit to adjust the door to 
the fully opened position. 

Next, try the safety reverse adjust- 
ment. Place a 1-in. -thick board on the 
floor across the threshold. Then, push 
the transmitter button to dose the 
door. The door should reverse after 
coming in contact with the block. If 
it doesn't, adjust the close-limit 
knob- M 




XI Install pushbutton switch Jnride gi- 
ngt. Place switch above reach of children 
and within sight of garage door. 




2# ffe peat procedure on rocker switches 
at roar of power unit, Frequency code 
should be Identical to that on transmitter. 



POPULAR MECHANICS m OCTOBER 1«? 




THE BETTER HOME 



Homeowners'Clinic 



BY NORMAN BECKER, P E , Contributing Editor 

Bulge In Plaster Celling 





MO 6 09YWAU SCflEW 
PffifOSATIONtt 




CM ling plaster canug down from lath when k*yj (earing coat giveaway. Remove »g 

and reptsster or screw In plaster wvhen to puff plaster bock Into place. 



1 li ve in an old house with plaster ceil- 
ings. When I moved in, I noticed that 
the ceiling in one room had a bulging 
section. Is this something I should be 
concerned about? 

SAtiA MAGEE 

WALDEN. NY 

The sag may well be something to be 
concerned about Older homes often 
have plastered ceiling a and walls. 
The plaster is applied over wood, 
metal or gypsum lath. The first plas- 
ter coat is applied with just enough 
force sod squeezes between the spaces 
in the lath and into the wall cavity be- 
hind it. The plaster slumps over the 
lath as it squeezes past it and hard- 
ens into keys, locking on the first coat. 

The first layer is scratched with a 
trowel so the next coat can adhere to 
it. The next coal is called the brown 
coat and the final one, the fin ish coat. 

Over time , vibrations and wetting 
from roof and plumbing leaks may 
weaken the keys, c racking them. The 
combined weight of the three coats 
causes the plaster to break away from 
the keys, forming the sag you men- 
tioned. In cases where the house has 
been u nheated for prolonged periods, 
the finish coal atone may separate 
and sag, though the keys are intact. 

You can call in a plaster contractor 
( not the same as a drywall contrac- 
tor) and have the sag removed and 
replastered or you can try to repair 
the area with plaster washers. 

Drive a l Vi- or Ite-in. No. 6 
drywall screw through the washers 
hole and into the ceiling framing 
about? the plaster. The washer sup- 
ports the plaster around the screw as 
tkescrewpulls the plaster against the 
framing. Driving the screw into the 
framing is more secure than driving 
it into the lath, in which the screw 
may or may not grip. Encircle the 
sag. driving the screwed-in washers 
6 to 10 in. apart . Once the outside pe- 
rimeter is secured, move inside the 
perimeter and repeat the process in 
concentric circles, until the sag is 
fully secured. The washers are perfo- 
rated to hold the Spackle that racers 
them. For plaster washers, contact 
Charles St. Supply Company. 54 
Charles St., Boston. MA 021 14. 



Roof Shingle Coating 

In the November '88 “Homeowner's 
Clinic” (page 141), you mention coat- 
ing asphalt shingles to extend their 
life. Coat them with what? 

WILLIAM ROLiW 
LAS VEGAS, NV 

There are a number of asphalt shin- 
gle coatings sold through roofing 
suppliers. One is Roof Guardian, 
manufactured by Oregon Research 
& Development Corp„ Salem. Ore- 
gon. The product is a granulated 
elastomeric plastic coating (a plastic 
coating with elastic, rubber-tike 
properties). The manufacturer 
claims its product was specially for- 
mulated for shingle roofs. 

Apply two coats to roofs in fair con- 
dition but with a slight curl. The 
coating comes in six colors; while , 
gray , tan. brown, red and blue. It 
comes in one and five-gallon cans . 
One gallon covers 75 to lOOsq, ft, de- 
pending on the shingles' surface con- 
dition. For information . call the. 
manufacturer at (800)345-0809. 

Noisy Water Pipes 

The pipes leading to the exterior fau- 
cets on my house rattle loudly some- 
times when I water the lawn. The 



pipes rattle loudest when I partially 
open the faucet for lower water pres- 
sure through the garden hose. I re- 
placed the exterior faucet hut this 
didn't help. N ow I think the rattling is 
because t have copper pipes. 

RYAN3PET5 
SPOKANE, W A 

The problem is not because you have 
copper pipes but because there is a 
loose washer somewhere in the water 
line to the hose bib (the exterior fau- 
cet K Water under Tnoderate pressure 
flowing across a loose washer will 
cause it to rattle, but under high pres- 
sure the washer is pinned down SO it 
doesn't rattle. 

1 suspect that the loose washer is in 
the shutoff valve on the pipe leading 
to the hasebih.It's nof necessary to re- 
place the value, just remove the valve 
stem and tighten the screw holding 
the washer in place. VM 



]H) YOU M A V E A mm E-MAlNTENANCE 
OR REPAIR PROBLEM? 

JjiAt mk Norman about ii. Stnd your qu*atton to 
HomtQUrrwrt' CUnio. Popular Mechanic*, $24 
Wert S7Us. St. r Nt ur York , NY 1001 9. Whii* letter* 
mntiol lit vnwtred indiuiduntly w problemM of gen- 
eral intorvti will bt dmmtttf m the column For 
more hQMf'ftpOir ovuf ?winSfWJia http, get PM'* 
Horae Core Guide. t 2 4 S pulpaitf Stnd your or- 
dede) tu Popular Metkamcw, Got JQ14,Badi*>€dy 
Stotum^Nrw York. NY IQtOl 
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Appliance Clinic 

BY STEVE TOTH, P E., Contributing Editor 



Leaking Dishwasher 



fiUBBFR BFUjCWS ON NOZZLE CAFSfAtf 
JOtTT BETWEEN TOWEfi AND LOWER SPRAY ARM 



WATER LEVEL 
SUGHTIV ABOVE 
HEATING ELEMENT 




A tnr In nude capMlowi, plugged drain hoso and tracked spray arrm un cause water to 
leak from dishwasher. Also, check ihat dish rack h not reversed. 



I have a 7-year-old Whirlpool Su- 
preme dishwasher model SDU5O01, 
send No. F8 165061 8, Water appears 
to leak from the bottom of the door. I 
replaced the door gasket, and the 
sealing edge indentation on the gas- 
ket looked fine. Removal of th e front 
panel did not reveal the problem. At 
the start of a wash or rin^e cycle, wa- 
ter seems to splash up under the door 
edge, I have been unsuccessful in get- 
ting a repair and maintenance manual 
from my local parts distributor, 

BRAD SREPLEV 
GRIDLEY, LL 

First, check the height of the water in 
the tank during the wash cycle. Set 
the machine to normal wash , and let 
if run through the first two water 
changes- When the machine has 
fitted for the third time , c/iecA the wa - 
ter level. If the water leuel is mare 
than J 4 in. over the heater element t 
the washer is either overfilling or not 
pumping out properly. Check that the 
drain hose is not kinked or Mocked. 

If the water level is okay, check the 
rubber bellows on top of the nozzle 
cap. The bellows expand# under wa- 
ter pressure and seals the joint be- 
tween the tower spray arm and the 
tower. Slide out the lower rack. Un- 
screw the nozzle cap and stretch the 
bellows to inspect for cracks. Water 
could stream out through a crack, hit 
the door and leak ouf. The bellows, 
part No. 3367910 „ co$te $6. 

Also, make sure the lower dish 
rack is not in backward. Its bumpers 
should face the door. If the bumpers 
face the back, the rack moves during 
the wash cycle . This results in the 
tower moving out of alignment with 
the pressurized water stream enter- 
ing from below. Excessive water will 
splash around inside the washer and 
leak out under the door. 

Next , check the spray arm. Lift it 
off the pump and took for splits and 
faulty crimping between the top and 
bottom face. Check that the arm is not 
bent or warped, A new spmy arm is 
part No. 302767, and costs $ 1 7. 

An unlikely source of trouble is an 
eroded flow washer on the intake side 
of the water inlet valve r This would 
let too much water into the machine. 



The description of that repair is in- 
cluded in the repair manual auaii- 
able from your Whirlpool Service 

center for about $7.50. 

Freeze Up 

In November 1984, 1 bought a Frigi- 
daire Elite, frost-proof refrigerator, 
model No. FPE-24-VWAL-0, serial 
No. 4 OAD3855, The ice dispenser 
screw that passes ice from the tray 
through the door freezes up. The ice- 
maker, however, works fine. Repair 
personnel have repaired or replaced 
nearly everything connected with the 
ice system to no avail. Any hints 
would be greatly appreciated as my 6- 
year service contract runs out this 
year. haywood w. lusk 

RICHARDSON, TX 

You should contact Frigidaire. Send 
them a letter stating your problem 
and include the following: a copy of 
the refrigerator's sales receipt, a copy 
of the service contract, copies of ser- 
vice work orders relating to the prob- 
lem, the refrigerator's model number 
and serial number, and the name 
and phone number of the company 
that performed the repairs. 

Send the letter to While Consoli- 



dated Industries, Inc,, Consumer 
Relations Center, P.O. Box 7181, 
Dublin r OH 4301 7. To check on the 
progress of your complaint, call (800 i 
327-2440, 

Needs Vintage Cord 

The thermostat electric cord on my 
Hoover stainless-steel frying pan is 
broken. Its model number is J PR- 
1 104-1057606. Where can 1 buy a new 
cord? HELENA M. BENGTSON 

HOLDEN, HA 

A new cord and thermostat is no 
longer made for your vintage frying 
pan , The Hoover Co. tells me there is 
a company that may be able to repair 
your existing control with cord. 

Send your old cord with a check or 
money order for $20, to N off singer 
and Bashar A pplitmees, 728 E. Main 
St., Trotwood, OH 45426. They will 
disassemble your control and repair 
if, if possible, and mail it back to you \ 
as soon as possible. M 



DO YOU HAVE AN Al'j’LlANCfc 1‘KOIILEM? 
Just oak Stew about it. Send your quenti/m, along 
with the model and icnai number*, to Appliance 
Clinic, Papular Mechanic*, 2£4 Wt$i$7th St. t 
Neui Yark. JVY 10019. While letter* cannot be on* 
eurered individually, problem* of centred jrp&frrf 
will be dimmed iti the 



IOC? 
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BY BOB MacCLOY 



It’s no longer just paper 
targets, plinking and 
clay pigeons. 



T arget shooting has been tradi- 
tionally a sport that changes 
Slowly— but not any morel 
Sure, there are still lots of devotees of 
Trap and Sheet shooting and plenty of 
others who enjoy punching holes in 
paper targets or just plain plinking at 
tin cans. But in just the last few years, 
many exciting new games have de- 
veloped. attracting shooters of all skill 
levels (and many formerly non-s hoot- 
ers) seeking new challenges, 

Some of these new competitions 
combine shooting with other popular 
sports, such as running and bicycling. 
Others simulate conditions encoun- 
tered in the field. Many use reactive 
targets that fall down, break apart or 
otherwise "react” when a hit is scored. 
Still others demand mastery of several 
different types of firearms within the 
context of one tournament. But the 
common denominators for all of the 
new shooting games is that they are 
exciting and action oriented and a 
lot of fun for both participants and 
spectators. 

Shooting and Running 

Summer Biathlon is one of the new 
events that combines shooting with 
another sped. Two years ago about the 
only people who had ever heard of 



Summer Biathlon were a small group 
of athletes who used this version of the 
Olympic spod to tram for the Biathlon, 
which combines cross country skiing 
and rifle shooting Today, several thou- 
sand road runners - many of them 
men and women who have never par- 
ticipated in shooting - are now hooked 
on this sport, intrigued by the physical 
and mental challenge it involves. 

The running portion of a Summer 
Biathlon approximately duplicates a 
5K race Participants run about a mile 
to a rifle range, fire five shots from the 
standing position: run another mile 
and fire five shots from the prone posi- 
tion: and finally, run slightly more than 
a mile to Ihe finish. The rifles used are 
either .22 caliber or airguns Unlike the 
Winter Biathlon, the summer version 
does not require participants to carry 
their rifles during the race. The metal 
targets are about the size of a saucer 
and are usually positioned 25 meters 
from the firing line. Scores are based 
or race times combined with shooting 
scores. Thirty seconds is added to a 
runner's time for each missed target. 
The racer with the lowest net time 
within each of seven men's and seven 
women's categories is the winner. 

Part of the appeal of Summer 
Biathlon is that it gives the middle-of- 
the-pack runner who is a good marks- 
man a chance to move up to the front 
The best competitors learn to slow 
down as they approach the firing 
range in order to gain respiration con- 
trol that will improve accuracy on the 



tiring line. Winners usually gel off their 
five shots in about 30 seconds at each 
station. 

Summer Biathlon is ad ministered 
by the United States Biathlon Associa- 
tion which in 1989 is conducting a ten 
City national senes that culminates on 
October 14 with the National Cham- 
pionship in St. Louis. First timers are 
encouraged to enter. Rifles are pro- 
vided for participants who do not have 
their own equipment and for all who 
are new to Ihe sport Age categories 
range from 15 to over 80. A free Biathlon 
clinic on procedures, shooting funda- 
mentals and safety is mandatory. 



Summer Biathlon is a challenging new 
sport combining running and rifte 
shooting. 



WHAT’S NEW 
AND EXCITING 

IN RECREATIONAL 
SHOOTING? 



SGI 





Bikathlon tests skitts in air gun 
marksmanship and off road bicycle 
racing. 




Shooting and Bicycling 

Bikathlon is an event that com- 
bines shooting with a not her popular 
sport - off road bicycling. Competitors 
in this game are primarily ten to fifteen 



year-old youngsters who compete in 
three age categories. 

Bikalhletes race their mountain 
bicycles over a rugged one-third mile 
course which usually includes sleep 
hills, water traps and other obstacles. 
At a shooting station along the course, 
the riders dismount, pick up airguns 
and shoot until they knock down four 
reactive targets placed 15-20 feel 
down range. Then, it’s back on their 
bikes and a dash to the finish line. 

Bikathlon is fast paced and ex- 
citing. Because the course is reason- 
ably short, Jt can be watched from one 
spot and if attracts many spectators 
All competitors must attend an instruc- 
tional clinic on safe gun handling and 
mountain bike riding prior to the race 
For the past three years the national 
championships have been held simul- 
taneously with (he Masters international 
Shooting Championships in Barry, Illi- 
nois in August. The principal sponsor 
of Bikathlon is Crosman Airguns. 

Sporting Clays 

Unlike (he structured, repetitive 
format of Trap and Sheet and some 
other shooting games, Sporting Clays 
is typical of the new wave— lots of ac- 
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lion and variety and endless challenge. 

A popular game in England for 
years, but only recently in the United 
States, Sporting Clays simulates 
various actual conditions and a variety 
of game found in the field. It is fast 
becoming the "in" sport for many 
shooters— and almost an obsession 
for its many devotees. 

Like a golf course, each layout lor 
Sporting Clays is different. Typically, 
there are ten shooting stations, each 
one applicable to a different type ol 
game— duck, pheasant, quail, grouse, 
teal, rabbits, etc. The clay targets 
launched from each station duplicate 
these ditfereni types of game and their 
pattern of flight and movement. Ten 
shots are fired from each station, 
usually from a 12 gauge shotgun, A 
perfect score is 100 which happens 
about as often as a perfect game is 
pitched in baseball. 

Metallic Silhouettes 

For the rifle and handgun shoot- 
ers, the equivalent of Sporting Clays is 
a game that originated in Mexico and 
has gradually filtered across the bor- 
der. Silhouette shooting involves firing 
at metal animal targets— turkey, chick- 
en, boar and ram. for example— from 
various distances ranging from 200 to 
500 meters. The targets are “reactive" 
and topple over with a satisfying "ping" 
when a hit is scored. 

Probably tor i he same reason that 
the shooting gallery is usual ly 1 he most 
popular stand at a carnival. Metallic 
Silhouette shooting now has a huge 
following, not only with high power and 
small bore rifle shooters, but also with 
handgun, airgun and black powder 
marksmen. The National Rifle Associ- 
ation and the International Handgun 
Metallic Silhouette Association con- 
duct and sanction many local, regional 
and national tournaments. 




Metallic Silhouettes appeal to shooters 
looking for more action -oriented events. 




Optically Tuned, Handsomely Finished 



Backpacking, hunting fishing . to bung out all the details in 
bird watching, sailing, aulo racing. clean, bright, enlarged tmages 
football, baseball, basketball. a 

beach sitting, star gazing, and 1 J Wjm BkB ]| /\ jf 
horse racing Name your sport- rtll I 

Pen I a X h a s C reat ed 1 he binoc i j I a r 35 myer n uss o "vc East Englewood CO em 1 3 

Binoculars * Monoetttars ■ riiiiftScQpo-’. • Pistol Scopes • Spotting Scopes 
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The Sportsman's Team Challenge 
measures overall shooting ability in 
rifle, handgun and shotgun events. 

Sportsmans Team Challenge 

11 used to be that there was tittle 
crossover from one type of targei 
shooting to another The shotgun ners 
and the riflemen and the handgunners 
were all specialists in their own par- 
ticular discipline Sometimes they 
would nod to each other on the way in- 
to the range. But rarely did they try 
each other's sport 

Now all this is beginning to change 
due in pari to a new concept called 
The Sportsmans Team Challenge. 
Sponsored by the National Shooting 
Sports Found anon, this is a series of 
local and regional tournaments culmi- 
nating in an annual National Cham- 



pionship in which teams are required 
to compete in shotgun, rifle and hand- 
gun events There ere three members 
on each team and every team must 
compete in all three categories. The 
ultimate goal of the Sportsman’s Team 
Challenge is to determine the overall 
shooting championship team in the 
United States — a first in the history of 
recreational shooting 

Every event in Spoilsman's Team 
Challenge competitions is designed 
for maximum action, excitement and 
spectator interest. Rifle events usually 
incorporate knock-down metal plate 
targets and strict lime limits; handgun 
events may involve a team relay in 
which each member must hit a pre- 
scribed number of targets before 





"passing the baton" to the next shooter 
on the team; shotgun events might in- 
clude a "team Hurry" where all mem- 
bers shoot together from individual 
shooting boxes at GO targets thrown in 
rapid succession. 

Partly because of this interest in 
‘'overall" shooting, many sportsmen's 
dubs and public ranges now offer 
facilities for rifle, shotgun and handgun 
practice and competition. A directory 
ol these clubs and others in the United 
Stales is published by the National 
Shooting Sports Foundation. The next 
Sportsman's Team Challenge Cham- 
pionship Tournament will be held in 
Fort Lauderdale in April, 1990. 




Air quality doesn't get 
any better than this 



When you want great quality air, head our to the - . ft j 

country. When you want a great quality airgvn. 
look to Crosman . the leader in American air power. 

With over sixty years experience building airguns. we re 

the experts when it comes to 
making the most of air. Weve 
taken air and maximized its potential. 
Our varied designs and unbeatable 
/ WSg , features mean you get the best 

■U> ' ' performance, versatility and choice 

' available. Crosman airguns are dean, 

economical, and just pure fun. And airgunning Is 
a sporr the whole family can en]oy, 

| Air from Crosman". the better way to power. For a free 
] copy of Grosmans AirCun News, write to: Dept. PM 39 , 
Crosman Airguns. Routes 5 & 20, East Bloomfield, 

/ New York 14443, 
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TEACHER’S PET! 

CONTENDER' 

CARBINE 

Hunter Safety Instructor* In 
fourteen Stales are now using 
the Contender Carbine as 
the Ideal training rifle for 
student hunters! 

Built on the Contender 
Action, Its interchangeable 
barrel system allows tor a 
ten-in-ono-capability, Com- 
pact to the extreme, this light 
weight sporting carbine 
“Feels and shoots like a Full 
sized rifle". 

Available Calibers 

22 LONG RIFLE 
22 HORNET 
m REMINGTON 
7M/MT.C.U. 

7x30 WATERS 
.30/30 WINCHESTER 
357 REM. MAXIMUM 
35 REMINGTON 
44 MAGNUM 
.410 GA, 3* SHOT SHELL 



NEW! 

YOUTH MODELS 
NOW AVAILABLE 

Equipped with a 1&W" 
barrel, 12" pull, these 
firearms havean over- 
all length of 29" See 
current catalog. 
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FOR OUR FREE 
S3 CATALOG 
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ADVERTISEMENT 



Firearms Safety 

Thanks to Ihe many educational 
programs sponsored by Ihe Na- 
tlonal Shooting Sports Foundation, 
Ihe National Rifle Association and 
other organizations and Ihe high 
safety standards at shooting ranges 
and clubs throughoul the counl ry, 
recreational target shoaling is 
among the safest of sports Listed 
below are the cardinal rules: 

1. Always point the muzzle in a 
safe direction. 

2. Keep your finger off the trigger 
until you am ready to shoot. 

3. Keep ihe action open and gun 
unloaded until ready to use. 

4. Know how the gun operates 

5. Be sure your gun and ammuni- 
tion are compatible. 

6. Carry only one gauge/c all bet ol 
ammunition when shooting. 

7. Bo sure ol your target — and 
what’s beyond. 

B Wear eye endear protection as 
appropriate. 

9. Don't mix alcohol or drugs with 
Shooting. 

10. Be aware that circumstances 
may require additional rules 
unique to a particular situation. 



For More 
Information , . . 

Crosman Products (Bikathtcn) 
Routes 5 A 20 
East Bloomfield, NY 14443 
(716) 657-5407 

International Handgun Metallic 
Silhouette Association 
Box 1609 

Idaho Falls, ID 83401 
(206) 524-0000 

National Rifle Association 
1600 Rhode Island Avenue, N.W. 
Washington, DC 20036 
(202) 828-6000 

National Shooting Sports 
Foundation 
555 Danbury Road 
Wilton. CT 06697 
(203) 762-1320 

United Stales Biathlon Association 
P.O. Box 5515 
Essex Junction, VT 05453 
(602) 879-8969 

United Slates Sporting Clays 
Association 

50 Briar Hollow. Suite 490 Easl 
Houston, TX 77027 
(713) 622-0043 







G> RAM-LINE* 

Over 90 Accessories 



for the Sportsman, 



Syn-Tecb™ Stocks 

Field equipped right out of 
the box ! 

m Injection molded for superior 
accuracy, strength, and fil 

* Classic black color 

• Rapid adjustable Bling, 

• Brush proof 
nOn-£3i]> finish. 
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* Arrestor recoil 
ped- 

• All at a price 
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mils— SI'IT^ 



15 models for 
* Mauser 

• Remington 

* Ruger 

# Winchester 



Frw lull with puFchHfie 
of Syn-Tedi stock. 
Send UFCcqdt and 
n=dcpt. Orange or 
Winter Camo, 



Many erther hems ait Available, including the 
‘X p Press Loader * for loading 9mm pistol 
mag*. C&ftmjm4ti75f(m)r79-fflW for 
free caching and order in Formation. 
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9mm 
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GIVE IT YOUR BEST SHOT 



When it comes to cleaning up tough 
dirt and grease, you need a strong 
cleaner. Simple Green - is your best shot 
at cleaning greasy engines, dirty wheels, 
oil-stained concrete and grimy tools. 
Why buy three or tour different cleaners 
when Simple Green's concentrated for* 
mu la lets you do it a II? Just one ounce 
makes a gallon of window cleaner, a 
half gallon of car wash or a pint of 
cleaner/stain remover For engines, 
wheels or concrete, use our new foam- 
ing spray to cling to built-up grease, 
then wash it away with cold water 
Simple Green is not only strong, but It's 
also safe It’s non-toxic, biodegradable 
and non -abrasive, which means you 
can use it with confidence on just about 
any washable surface. Whether you're 
removing grease stains from carpeting 
and clothing or degreasing an engine, 
Simple Green ‘ is your best shot. Avail- 
able at automotive and hardware stores 
everywhere. ©SUNSHINE MAKERS, INC. 
19B9. Huntington Harbor, CA 92649, 
Circle *1 on Reader Service Card 
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THE POWER PULSATOR 2000 PAK. 
WASH AND SHINE. 



Our Turbo- Wash* pressure washer is the best 
exterior washing system in the world. Why? 
Because IT WORKS —on cars, boats, 4x4 J s, 
second story windows and just about every- 
thing that can be washed down. Now it's even 
better, because it's unbreakable, thonks to 
our new see-through, polycarbonate con- 
struction , Watch as the system controls soap 
flow and water pressure. Even better, watch 
how our Turbo-Wash" pressure washer and 
Power Pulsator™ attachment gives even the 
stubbor nest jobs the 'brush-off.* cleaning 
them up with a powerful, single rotating jet 
Stream. We've pul our best products togel her 
to give you our best value, in the Power Pulsator 
2000 Fak. Included are the new polycarbon- 
ate Turbo- Wash' 1, pressure washer. Power 
Pulsator™ attachment, a 32 oz. bottle of Soft 
Suds* and a 32 oz. bottle of Exploding Foam 
Wax - 1 . That's everything you need to wash and 
shine, for a suggested retail of only $29 99, 



THE POWER PULSATOR MOO PAK, 
TURBO-CHARGED CLEAN UPS, 




Dirt doesn't stand a chance when you're 
armed with the new Power Pulsator 1400 Pak, 
from the makers of the Turbo-Wash ’ 1 pressure 
washer, A complete kit, it includes everything 
you need to cut down your cfean up times; 
the world-famous Turbo-Wash*' pressure 
washer, new Power Pulsator™ attachment, 
and 10 oz. bottle of Soft Suds* solution. At a 
suggested retail of Just $24,99. it's a clean 
deal that's a clean steal! Available at ali fine 
stores. Turbo Tek Eni, inc . Las Angeles. 
California. 

Circle *2 on Reader Service Card 
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The halogen headlamp. Invented and popu- 
larized by Philips, is one of the most significant 
developments in the history of aulo motive 
lighting. This powerful headlamp produces 
up to 50% more light than standard sealed 
beams, enabling motorists to see farther. 

What's more, halogen light is charac- 
teristically bright and whiter than the lighl 
from standard headlamps, so whatever 
appears in your field of vision while driving is 
more clearly defined Halogen headlamps 
also maintain constant tight output for the full 
fife of the tamp, while others lose light output 
as they age. 

Philips Lighting Company manufactures a 
full line of halogen headlamps designed fa 
fit the make and model of just obout any car. 
Also, Philips offers a variety of mlnfalure 
lamps used for brake. Indicator, and parking 
lights, and to illuminate everything else from 
the ash trays to the trunk space. 

Circle '3 on Reader Service Card 
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Tripiedge'* Lifetime Windshield Wipers ore 
the world's only wipers guaranteed to last as 
long as the purchaser awns the car, The 
patented Trip ledge squeegees are made 
with a special formula of Du Pont's 111 ' Nordel- , 
the same material used in 50,000 mile radial 
tires. Tripiedge Wipers will never tear, crack, 
rot, dry out, stick or freeze to the windshield- 
guaranteed! Tripledge Wipers have three 
superior wiping edges in each direction. The 
unique barrel -shaped center resists distortion 
and won't chatter like inferior rubber wipers. 
Available by malt order only, Tripiedge 
Wipers are custom fit to almost every do- 
mestic and foreign car. light truck or van at 
319.95 per pair plus 34.50 shipping and 
handling Rear wiper blades are $10.95 plus 
$2.00 shipping and handling. To order, call 
t&00] 65-CLEAR. or send check or money 
order plus year, make and model of your car 
to: Tripiedge Wipers, P.O Box 2770, Dept. PM. 
Dallas, TX 75221. All orders come with a 30- 
day money back satisfaction guarantee. 

Circle *4 on Reader Service Card 



SHADE: WORLD'S FIRST SUNBLOCK 

FOR CARS 



SHADE clear-coat sunblock, designed 
specifically for today's automobiles, is a 
urethane-based protective coating which 
dries crystal clear and forms a restlient shell 
over the delicate paint on any car. Its 
ullraviolet light-blocking compound has a 
sun protection factor (SPF) of 22, and works to 
block harmful ultraviolet rays which can 
cause paint to fade and crack. SHADE also 
protects the car’s finish from acid rain, ozone 
damage, dirt and corrosion, SHADE works 
like a liquid car cover and is as easy to apply 
as paste wax. SHADE buffs to a higher shine 
than wax. Only one application every two 
years is enough to fuily protect a car. Each 
12 oz. bottle prelects two medium-size cars. 
Available only by mail order at 339.95 with a 
30-day money back satisfaction guarantee. 
For more information, contact SHADE, P.O. 
Box 2770. Delias. TX 75221, [000] 55-CLEAR. 

Circle *49 on Reader Service Card 
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RAIN-X 

"THE INVISIBLE WINDSHIELD WIPER*’ 
AND NEW RAIN-X ANTI-FOG 



Incredible RAIN-X dramatically improves wel 
weather visibility I It covers exterior wind- 
shields, side and reor windows, mirrors and 
lights with a transparent polymer coaling 
that disperses rain, sleet and snow on con- 
tact to let you see clearly with and without 
wipers! Whatever the weather, whatever you 
drive, use RAIN-X for improved all around 
visibility, safety and driving comfort 

New technology RAIN-X Anti-Fog is the 
onswer for home and auto fog -free interior 
Windshields, windows, mirrors and glass 
doors RAIN-X Anti -Fog Gan be instantly 
applied to remove fog and treat interior 
glass surfaces simultaneously. Keeps bath- 
room. kitchens, and oil fog-prone interior 
windows and doors fog-free 

RAIN-X —"The Invisible Windshield Wiper" 
and New RAIN-X ANTI-FOG are truly incredi- 
ble safety products. 

Circle *5 on Reo d&t Service Cord 



SOLAR BATTERY CHARGER 



SUN MAXX, the solar powered battery 
charger, uses sunlight to recharge and main- 
tain your battery. The 3x6 inch weatherproof 
panels are available with a lighter plug or 
alligator Clips. SUN MAXX helps in any situa- 
tion where battery power loss is a problem, 
Efficient and easy to use, the SUN MAXX is 
designed as a "trickle’' charger, the unit will 
not overcharge or draw power from your 
battery and is available in 6, 12, and 24 volt. 

While most effective In direct sunlight, SUN 
MAXX is also designed to work in low lighl or 
shade. Coll Watersmith Marketing Associ- 
ates, 10909 Sanden #700, Dallas, TX 7523B, 
£800) 369-9330 or £214] 343-7246. 

Circ le *6 on Reade r £&rvi ce Co rd 
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IF YOUR CAR, TRUCK, MOTORCYCLE 
OR OUTBOARD ENGINE WAS MADE IN 
THE UNITED STATES, EUROPE OR ASIA, 
YOU MAY NEVER HAVE TO CHANGE 
YOUR PLUGS AGAIN. 




NGK is the brand most preferred by engine 
builders worldwide, More than Champion. 
More than Bosch. More than AC or even Auto 
lit®. Because NGK designs the exact plugs 
needed to meet engine builders specifica- 
tions for optimum performance and 
prolonged life. So, when it comes time to 
replace your plugs and you're looking to max- 
imize your engine's performance, read the 
label first, Stay with the brand chosen by more 
OEMs than any other. NGK. 

Circle *7 on Reader Service Card 
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CITGO INTRODUCES NEW 
GENERATION OF MOTOR OILS 



SUPERGARD® is the name forCITGO's new line 
of molor oil for passenger cars and light 
trucks. The complete tine exceeds API's 
requirements tor the latest “SG" service cate- 
gory, as well as the requirements of all major 
car manufacturers. SUPERGARO is engineered 
to provide maximum performance and 
state-of-the-art engine protection for longer. 
Carefree engine life SUPERGARD is the motor 
oil for people who won't settle for anything 
less than the absolute best. Available In SAE 
grades 5W-30. 10W-30. 10W-40. 20W-5O 
and SAE 30, 

CiTcle *6 on Reader Service Card 
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SEE FARTHER. DRIVE SAFER WITH GE 
HALOGEN HEADLAMPS. 



'foil can actually see up to 25% farther* dawn 
the road with GE Halogen Headlamps, The 
crisp, white light is twice as bright as ordinary 
headlamps', so you can see more clearly 
and drive safer. Our new packages show the 
headlamp os well as provide important 
product Information. So put GE Halogen 
Headlamps In your car for a safer, surer view 
Of the road. 
a M compaf Sons on oigti beam 
C Itc le *9 on Rea d e r Servi ce Card 
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CARE FOR YOUR CAR FROM 
ROOFTOP TO ROCKER PANEL 




Mar-H yd© *• offers a I in© of q u a I rty pa i nts, 
specialty chemicals and cleaners— perfect 
for automotive, household and marine 
applications. We produce the highest qual- 
ity product with attractive packaging and 
final results which are pleasing to the con- 
sumer, This is what has kept customers 
coming back to MAR* HYDE brand products 
for over 30 years. 

Use MAR-HYDE* brand products to paint, 
protect and revitalize Recolor and preserve 
vinyl with Mar- Hyde* VINYL COLOR SPRAY; 
bring back color to faded carpet and 
upholstery with FABRIC COLOR; remove paint 
safely and effectively with TAl- STRIP* poinl 
Remover s; coat al u m i n u m . sta i n I ess steel , 
steel and automotive plastics with BLACK 
SATIN; renew the color of your bumper with 
BUMPER BLACK; convert rust to black primer 
with ONE-STEP-'' Rust Converter; prime and 
paint wood, fiberglass and metal with 
SANDABLE PRIMER and ACRYLIC ENAMEL- 
there is virtually no end to the applications 
of MAR-HYDE* products I 
So when your application calls for a "face- 
lift', reach for MAR-HYDE* brand products to 
get the job done, TALSOL CORPORATION. 
4677 Devitt Drive, Cincinnati, OH 45246. 

Circle "10 on Reeder Service Cord 
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A leading consumer magazine gave Fram 
Wearguard®oif filters their highest rating. ' 
Utilizing MR 10-20, a thicker, advanced filter 
medio, Wearguard® allows up to *h r ee times 
fewer engine-harming particles through the 
filter on the first pass, for better engine pro- 
tection and longer life. In today's harder- 
working engines, efficient oil filtration is cru- 
cial. Fram Wearguard 1 filters trap particles 
in the critical 10. to 20 micron range, 
safeguarding engines against the most 
damaging contaminants. 

* Fftfs dfoej no? Jmglp on endorien^n? of ffte p* 
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A brake system is only as safe as its weakest 
component which is why a brake job Is more 
than just replacing shoes and pads Bendix 
brake hardware completes the job and 
helps eliminate noise. Worn or missing hard- 
ware— springs. clips, rubber bushings, 
shims— Is a leading cause of noise, pre- 
mature wear and brake system performance 
problems. Brake hardware is designed to 
reduce vibration and noise, promote even 
lining wear and to ensure safe braking. 
According to Bendix engineers, every brake 
job Should include new hardware to prevent 
trouble down the road. 

Circle *16 on Reader Service Card 





Engineered to meet the increased demands 
of today's precision engines, Autolite Platinum 
spark plugs outperform standard plugs in 
performance, durability and longevity. The 
platinum tip on the center electrode pro- 
vides critical heat resistance, with virtually 
no gap erosion for up to 50,000 miles, In 
demanding turbo and high performance 
cars, platinum works best to withstand high 
temperatures to fire precisely for smooth 
acceleration and better fuel economy. And 
only Autolite Platinum plugs are backed with 
a three-year unlimited mileage guarantee. 

Circle *17 on Reader Service Cold 
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WHEN THE GOING GETS TOUGH, A 
CAR THIEF WILL GO ELSEWHERE FOR 
EASIER PICKINGS. 



It's ter rlble when a car Es stolen. Even if a thief 
doesn't succeed in stealing your car, he is 
likely to damage the doors, windows, dash 
or steering column, Let's face it, the best 
automotive security device Is one that dis- 
courages a thief from even touching your 
car. That device, the highly visible bright red 
CarGard, uses a Medeco* lock cylinder. It's 
a totally engineered portable locking 
device that protects your vulnerable Ignition 
lock and steering column. Call or write 
ARAD, lnc. r 8813 Knight Rd„ Houston, TX 
77054 ( 713 ) 736 - 8373 . 

Circle *\2 on Reader Service Card 



GO-JO HAND CLEANER 



GO- JO (#1224) hand cleaner and dispenser 
value pack is the convenient no mess, no 
waste system which mounts easily anywhere 
GO- JO hand cleaner cleans grease, stains 
and other dirt that ordinary soaps can't 
touch GO-JO is easy on hands, safe, non- 
toxic, biodegradable and the No, 1 choice 
of do-it-yourselfers. GO- JO Industries, Inc,, 
P.O. BOX W1. Akron, OH 44303-0331. 

Circle *13 on Redder Service Card 





A BRIGHT IDEA FOR ANY VEHICLE** 



INITE-EYES™ can provide you with a complete 
line of professional quality lights design -coor- 
dinated to provide the ‘matched-set custom 
look for the perfect finishing touch to any 
personalised vehicle Large or small, chrome 
or black-out trim, rectangular or round 
lights, . NlTE-EYESr* are available to comple- 
ment your vehicle's looks and provide the 
lighting you need al the same time Please 
contact UNITY MFG. COMPANY, 1260 N, 
Ciybourn, Chicago. IL 6061G. 

Circle *14 on Redder Service Cord 
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TWO MORE REASONS TO DISCOVER 
PETROFAM PRODUCTS. 




Introducing the SPRAY$AFE’“ line of safe spray 
paints which are non-flammable, non- 
carcinogenic, ozone friendly and environ- 
mentally safe. These are the only spray paints 
safe for indoor use. Formulated to deliver a 
tough, long -lasting acrylic enamel finish on 
atl interior/exferior surfaces. SPRAYSAFE” is 
also available in special Decorator's Choice 
line of colors developed specifically for the 
home decorator. Available soon of most 
leading retailers, in 40 colors— including 
clear coats and polyurethane clears for 
wood surfaces. Look for special introductory 
prices and money saving rebates on these 
and other Petrofam products for your car 
and home. For additional information, write 
to Petrofam International, lnc„ 1800 West Loop 
South-Suite 1250, Houston, Texas 77027. 

Circle *11 on Reoder Service Cord 





ACRYLIC 

ENAMEL 



Ncri-Fl™^- 
Sfljfc for 

EntrironmSfili'''- 

CkSn hp 
No Ordr^ 



pueuwiD'*^ 



automotive marketing's product previews 1989 ppil 






ROBERK DESIGNER SERIES WIPER 
BLADES, BOOTS AND ANTENNAS 



If s time to show your colors! Ava liable in red, 
white, and block, these accessories make it 
easy to customize your car, truck or sport 
vehicle Designer Series wiper blades per 
form as well as they Jock year-round, Colorful 
boots hide scratched and faded wiper arms. 
Universal AM^FM antenno works with any radio 
and tooks like a mobile phone antenna. 

Circle on Reader Service Cord 



ROBERK LINEAR TEMPERATURE SENSOR 



Utilizes the latest in liquid crystal technology 
for convenient, go-anywhere temperature 
measurement Scale lights up in 5° intervals, 
Specially designed tor car's side mirror to 
alert driver of freezing road conditions. Also 
mounts on dashboard tor interior climate 
control. Handy for boats, campers, around 
the house Made of Mylar, can be trimmed 

tor custom fit. 

Ctrcie *19 on Reader Service Card 




PLEWS BREAK-OUT BOX TESTS 
ON- BOARD COMPUTERS 



Versatile tool analyzes computer wire har- 
nesses, engine sensors and engine control 
solenoids on the most popular domestic 
models. Helps mechanic analyze voltage 
readings quickly, accurately and safely with- 
out hand probing or crawling under car, 
even while engine is running. Simply connect 
the proper adapter (Ford/Chrysler/GM) to the 
computer and dial up the wire to be analyzed, 
Circle *20 on Repoe-r Service Com 



IDEAL LOUD TURN SIGNAL FLASHER 



The result of popular demand and scientific 
research Specifically engineered to give a 
90-decibel pulsating sound [more than twice 
◦s loud as regular flashers) to worn the driver 
that his turn signal Is flashing. Advantageous 
to all drivers, but especially useful to the 
hearing-impaired Replaces existing 12-volt, 

2-terminal f toshers. 

Circle *21 on Reader Service Card 
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Worn's new Multi-Purpose 4Q00 Winch System will do more 
than pull you— or someone else— out of trouble. It delivers 4,000 lbs. 
of pulling power to pull stumps, stretch fences, haul firewood or to 
rescue stuck vehicles it's lightweight, portable and attaches easily to 
the front or rear of your vehicle, or any stable winch anchor. The Multi- 
Purpose Winch System comes with both receiver hitch and Chain attachment 
mounting options, a 12' remote control plus quick-connect power leads. It's 
available in stores carrying specialty auto parts and truck accessories 



WARN MULTI-PURPOSE WINCH SYSTEM - 
A POWERFUL PULLING TOOL 



Circle *50 on Seober Service Cord 




AEROCOVER™ TRUCKBED 
COVER LOCKS THIEVES OUT 
OF YOUR LIFE. 




With Warn's Aerocover' secured 
to your fruckbed, you can liter- 
ally put a lid on theft. You get 
three hinged pane Is that fold 
down and lock together with a 
single key Best of all, the panels 
automatically lock the tailgate, 
so your valuables are hidden 
and protected Each panel is 
made of a durable, molded 
polymer that keeps rain and 
snow oft your cargo. And the 
finish won't fade, crack or peel . 

Aerocover can be removed In 
just seconds and it gives you 
easy access to all parts of your 
truck bed. You'll also have clear 
visibility through the rear win- 
dow, Aerocover is available where quality truck accessories are sold. For more Information 
on Warn products, call [BOO] 522- WARN [in Canada: £8C0) 225-5965) fora dealer near you, 



Circle '&l on (tedder Service Card 
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SUPER-SLIPPERY LUBRICANT 
PROTECTS ENGINES WHEN THE 
BEST MOTOR OILS ARE USELESS. 




Stick 50 Engine Treatment proves It can cut 
wear by 50%. Even the best motor oils and 
additives can't provide engine protection 
during start-ups. At these critical moments, 

70 to 80 percent of engine wear occurs 
because oil Is down In the pan and engine 
parts grind against themselves Qutthis 
serious engine wear is history when you sub- 
stitute a quart of Slick 5Q with your next oil / 
filter change. Slick 50 bonds super-slippery 
FTFE resins [polytetrafluoroethylene) to 
mechanical engine parts. Documented tests 
by an EPA-approved independent labora- 
tory using ASTM procedures proved Slick 50 
reduced engine wear by 50 percent. More 
than 15 million car owners worldwide have 
logged more lhan a billion Slick 50 miles. 
Users Include the U.S, Government, truck 
fleets, race car drivers and police depart- 
ments. Slick 50 Is the way professionals 
protect the Investment in their vehicles. And 
one trealment protects engines for more 
than 50,000 miles. Ask for Slick 50, The Engine 
Wear Protector, at your nearby auto parts 
store. Or call toll-free for the name of your 
jrce: (800) 231-1733 

Reader Service Card 
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PERMATEX* GLASS GLAZE 1 *, cleaner and pro- 
tectant, repels rain, frost, bugs and road film, 
Rain drops bead up and are blown away by 
aerodynamic wlndflow. Exclusive POLY D I II™ 
additives provide durable, long lasting pro- 
lection that resists repeated washings up to 
eight weeks. Once you've used PERMATEX- 
GLASS GLAZE™, you won't drive without it, 
Experience the cleaning power of natural 
citrus. PAST ORANGE™ Hand Cleaner har- 
nesses citrus extracts to remove the toughest 
soils- paint, adhesives, grease and oil. Sol- 
vent-free FAST ORANGE™ has lanolin, aloe 
and jojoba oils to smooth and soothe even 
the hardest working hands. Both pumice and 
smooth formulations are available 

Circle * 2 4 on Reader Service Cas'd 



PERMATEX® GLASS GLAZE™ 

AND FAST ORANGE" HAND CLEANER 



AUTO VENTSHADE RAIN DEFLECTORS 



Ventvlsor* Rain Deflectors ore made from 
impact-resistant, high-denslty, smoke- 
colored acrylic. Ventvisors* allow windows to 
remain partially open In all weather while 
venting stale air out and letting fresh air in. 
Other styles are the acrylic EZ ShadeiMhe 
original stainless steel Ventshadeff'and the 
Rear Window Deflector. For further Informa- 
tion, call (800) 241-7219, 

Circle *25 on Reader Service Cord 





MAREMONT INTRODUCES THE NEW 
SOUND OF PERFORMANCE. 



The Cherry Bomb Turbo muffler, designed for 
today's new breed of performance enthusi- 
ast, reduces back pressure and Improves 
acceleration. It has a deep, mellow sound 
that s sporty, but not loud like a glasspack 
Plus, it's 100% aluminized and comes with a 
lifetime limited warranty. 

Circle *26 on Reader Service Cord 
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CONVENIENCE AND SAFETY WITH THE NEW 
POWRSLIDER ' ELECTRIC REAR SLIDING 
WINDOW FOR PICKUPS 



The luxury of power is inviting, and available far 
new trucks including, Chevy, Dodge, Ford, GMC. 
Isuiu, Jeep, Mazda, Mitsubishi , Nissan and Toyota. 
Owners of extended cabs and pickups with 
campers will genuinely appreciate the ease of 
slider adjustment at the touch of a button— just 
touch the switch and Powr Slider'" opens or closes 
auto ma I lea 1 1 y, You'll never have to take your eyes 
oft the road Its single venl panel slides In a deep 
security channel, making operation smooth. Plus, 
because it has no latches, you never have to 
remember to lock it. For security, simply push Ihe 
switch and close it. With features like tinted glass, 
safety and convenience designed in, PowrSlider 
is hard to resist To get one installed in your truck, 
look in the yellow pages under Gloss, Auto Glass, 
Truck Dealers, Truck Accessory Shops or call toll 
free tor a distributor near you 1-800-262-5151 

Circle *27 on Reader Service Cord 



SLIDERS 
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ANES PRESENTS THUNDERBOLT 
PORTABLE STROBE ALARM 



A visible deterrent to any potential vandal. 
Unlike installed alarms hidden from view, the 
THUNDERBOLT alarm Is highly visible on the 
dash and the flashing LEDs alert any would-be 
intruder that the vehicle is being protected. 

The THUNDERBOLT alarm Incorporates sound 
and light activation, as both are effective in 
deterring potential vandals. The alarm has an 
ear-piercing 120db siren and a Xenon strobe 
that can be seen miles away (Xenon strobes 
are used on aircraft wing tips to make them 
more visible.) The sensor technology which 
activates the alarm, will detecl high frequency 
sounds such as breaking glass, and motion 
vibration. The current (voltage) sensor detects 
the opening of any doors, hood or trunk that 
activate a courtesy light The THUNDERBOLT 
alarm has Its own back-up battery which takes 
over in the event the unit is unplugged or 
tampered with, and I he built-in panic button 
allows you to activate the alarm In a personal 
emergency The alarm is portable and needs 
no costly inslal lotion! All these features make 
the THUNDERBOLT aiarm the smart choice In 
vehicle security protection! 

Circle *28 on Reader Servrce Card 
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PROTECT YOUR VALUABLE TIRES AND 
WHEELS FROM THEFT 



Simply replace ore lug not per wheel with a 
McGard wheel lock and you will have the 
best protection available for your fires and 
wheels. McGard locks are folly machined 
from special alloy bar stock, through hard 
ened. and triple- nickel chrome plated . Their 
hard, smooth, round surface protects 
against unauthorized removal, Each set con- 
tains four locks, one key and a registration/ 
I.D. card. McGard, Inc. 

Circle *29 on Reader Service Cord 



UNDER HUBCAP WHEEL LOCKS 



The same high quality protection thal 
McGard wheel locks have offered for 25 
years Is available now to fit under hubcaps. 
This new style wheel lock is very low in profile 
and fits regular steel wheels plus most new 
aerodynamic alloy wheels that have covers 
over the lug nuts. Protect your valuable tires 
and wheels with McGard'seasy 1o use, 
under the hub cap locks. McGard, Inc, 
Circle '30 orv Reader Service Cord 





RUST PROOF LUG NUTS 



McGard 's "Tough-Nuts' are the answer to 
rusty lug nuts They are guaranteed not to 
rust, chip or peel for as long as you own your 
car, While staying beautiful. "Tough-Nuts* 
also exceed OEM safety specifications for 
critical fasteners. Applications are available 
for most popular wheel styles on import and 
domestic cars and trucks. McGard, Inc. 

Circle *31 on Reader Service Card 
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WINTER START “ MULTI-VISCOSITY 
OIL CONDITIONER IS SPECIFICALLY 
FORMULATED TO HELP ENGINES TURN 
OVER EASIER AND LUBRICATE FASTER 
IN COLD WEATHER* 



In tests performed by two independent labo- 
ratories., Winter Start is proven to help engines 
turn over 27% easier than regular motor oils in 
cold weather. And Winter Start, with its special 
blend of regular and synthetic petroleum 
additives, actually lubricates engines 36% 
faster than regular oil, while maintaining the 
oil's normal viscosity at engine operating tem- 
peratures. The result Is reduced friction and 
wear while the car warms up. Compatible with 
all petroleum-based and synlhetic motor oils. 
Winter Start Is simply added with each Oil 
change and Is good tor the life of that 
change. Winter Start is recommended for use 
with any gasoline or diesel engine, including 
cars, trucks, and even snowblowers. It Is availa- 
ble in both 15 ounce and one gallon sizes from 
most automotive and discount department 
stores, as well as factory direct. For more infor- 
mation on this exalting new product, Shaler 
offers a free booklet. The Cold Facts About 
Winter Start. The Shaler Co., 21 E. Jefferson SI., 
Wdupun, Wl 53963, [414) 324-2 2 H 
Circle *32 on Reader Service Cord 
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EAGLE ONE "WRITES THE BOOK" ON 
AUTO DETAILING 



Today’s vehicles are more expensive than 
ever, and people want to keep them looking 
their best both from pride Of ownership and 
to protect their investment. Eogle One, the 
ieader In cor core products, has published a 
comprehensive, 50-page, full-color booklet 
called ’Guide To Auto Detailing." This glove 
box-sized booklet is a complete guide to 
auto detailing, from tops to tires. Included 
are photos, charts and illustrations, along 
with a selection guide on which Eagle One 
product to use for professional results Availa- 
ble where Eagle One products are sold, or 
by sending S 2. 00 to Eagle One, Dept. P,M„ 

15 Chrysler, Irvine, Cal Horn ia 92718, 

Circle *33 an Reader Service Card 



MFE ENGINE TREATMENT 



EMERALD CHEMICAL CO- has developed an 
engine treatment for gasoline and diesel 
engines Containing TEFLON (P.T.F.E ] resin to 
reduce internal friction/wear and tem- 
perature thus increasing horsepower and 
fuel mileage, MFE will also save on costly 
repairs caused by frlction/wear In the engine 
and save on annual fuel costs. MFE can also 
be added 1o standard transmissions MFE 
Is available direct for $9. 99/bottle, or call 
(800) 876-9404 for the nearest retailer 
Emerald Chemical, Austin. TX 78720-2077. 
Complete satisfaction guaranteed or 
your money back I > 

Of cl# *34 on Reader Service Card 





SNOW SHIELD INTRODUCED WITH 
NFL/NHL IMPRINTED LOGOS 



Eliminate ice, frost, and snow accumulation 
on your car windshield with an official NFL or 
NHL Snaw Shield No brushing, no scraping! 
Heavy duty reuseable vinyl wilh securlly 
flaps to lock onlocar windshield. All learns' 
logos. Available wherever auto parts are 
sold, or by mail for S 19.95 plus S3.00 postage 
and handling from State Products Corp., 535 
W. Germantown Pike. Norristown, PA 19403. 

Circle *35 on Reader Service Card 
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IMPROVE YOUR FUEL ECONOMY WITH 
A RUSSELL ULTRATECH TAILGATE NET. 



Now you can choose a truck tailgate net that 
tits your personality by selecting a Russell Ultra- 
Tech Net in one of our hot. new designs. No! 
only do these nets improve a truck's aerody- 
namics [and that means better gas mileage], 
bul their contemporary designs make any 
truck an eye-catcher 

Russell Uftrafech Tailgate Nets are manufac- 
tured from a single 22 oz. panel of PVC coated, 
vinyl-lam I noted polyester that meets LfLC S-109 
and NFPA 701 flame retardant requirements, 
Resistant to mildew, rot and UV rays, they test 
out at 500x475 tensile grab lbs and 100x100 
tear strength lbs. Our nets are professionally 
screened to resist crocking and fading, and 
the colors are guaranteed to be long lasting I 
Finally, their easy on/easy off six point mounting 
system keeps the net tight, eliminating 
troublesome flutter. 

So go ahead. Choose f rom our solids (black, 
red or blue) or from our hot, contemporary 
designs, Russell UltraTech TailgateNets: for that 
quality, finishing touch I 

For more information on Russell Products and 
to receive both the Russell Power Plumbing 
and the Ultratech Accessories Catalogs, send 
$3.00 to Department PM: Russell Performance 
Products. 6301 E, Alondra Bivd. , Paramount. CA 
90723. Tech Line: (800) 334-8231 (outside CA], 
(213] 602-1202 [Inside CA). 

Circle *36 on Reader Service Cord 






WESTLEY'S 
CLEAR MAGIC. 

DEGREASER, 

SPOT REMOVER, AND 
CONCENTRATED CLEANER. 
NON-TOXIC , BIODEGRADABLE 



If you lov© your car, home, shop— but hate 
grease, CLEAR MAGIC is for you. CLEAR 
MAGIC plus cold water equals the strongest 
and safest cleaner ever. The sec ref? A 
catalytic chain reaction that 'melts away" 
grease, oil, Ink, grime and most other stains 
An all-around deg reaserf concentrated 
cleaner, CLEAR MAGIC takes the place of all 
those single-use products that clutter your 
home, shop and garage. Powerful enough 
to tackle greasy engines, yel gentle enough 
for removing stains from delicate fabrics. 
There are thousands of uses tor CLEAR 
MAGIC, CLEAR MAGIC cleans everythlng- 
or your money back. Safe, non-toxic, 
non-flammable, totally biodegradable 
From the makers of Blue Coral— your 
Guarantee of Quality. 

Circle '37 on Reader Service Cord 



MECHANICS BRAND. 
CHEMICAL TOOLS FOR 
PREVENTIVE MAINTENANCE 



MECHANICS BRAND-the Pro's Choice for the 
Do-It-Yourselfer! A full line of under- the- hood 
chemicals, three of which are featured here, 
Simply add to your gas tank. Easy to use- 
keeps engines running smoothly, effectively, 
economically, FUEL INJECTOR CLEANER 
cleans and conditions fuel injector nozzle, 
screens, f I iters, fuel lines and metering 
valves. Restores optimum performance. 

Guaranteed to dean in one application. 
OCTANE BOOSTER increases octane, stops 
knock and ping Removes deposits around 
val ve seats and faces, Assures faster 
acceleration. Restores Jost horsepower. 
GAS TREATMENT deans dirty carburetors and 
exhaust emission control systems Fights gas 
line freeze up Blasts carbon deposits. Helps 
stop stalling. MECHANICS BRAND Products. 
They work while you drive. From the makers of 
world famous Blue Coral . 

Circle on Reader Service Card 




pp24 aulemorive markaling’s product cfQviews 1909 







CHILTON’S AUTO REPAIR MANUAL 
1983-90 



The manual that do-it-yourselfers have retied 
on to save money now covers 1983-9Q 
domestic cars. This updated edition covers 
Detroit's newest models including the Eagle 
Summit, Dodge Spirit, Plymouth Acciaim and 
Ford Taurus SHO. Car sections cover specific 
makes and models grouped according to 
manufacturer and body style with specifica- 
tions, removal and installation and service 
procedures unique to each car, Unit Repair 
Sections cover component repair and over* 
haul, includes nearly 3,000 drawings and 
photographs plus thousands of tobies and 
specifications. 

Circle MG on Redder Service Card 



CHILTON’S IMPORT AUTO REPAIR 
MANUAL 1983-90 



CHILTOM'S IMPORT CAR REPAIR MANUAL is the 
most complete, up-to-date service manual 
made forth© import owner. This new edition 
covers virtually every car imported into the U,S, 
and Canada in significant numbers. New 
manufacturers covered include Geo and 
Suzuki. New models include BMW 525i r 535i 
and 735iL; Chrysler Colt; Nissan 24GSX and 
Maxima; Toyota Cressida, Unit Repair Sections 
tackle maintenance, repair ond operation of 
automotive systems and components from 
Air Conditioning to Turbocharging Includes 
thousands of detailed illustrations, charts 

and line drawings- 

Circle Mi on Reader Service Cord 
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THREE WAYS TO BEAT THE SUN 



The Sunup division of IMi, Inc., the sun control 
people, offers a complete line of automotive 
roll-up sun shades for windshields, sunroofs, 
side, and rear windows; the amazing reusa- 
ble Glare-Master UV-X Instant Window Film, 
and easy do-it-yourself installation requiring 
no glue or adhesives; trim-to-size rear win- 
dow louvers; front sun screens; and colorful 
rear window screens, 
pircte *42 on Reader Service Card 



GOLD EAGLE STA-BIL 



Do not store your lawn mower, boat, RV or 
anything that uses fuel, without treating It 
with Gold Eagle STA-BIL. By protecting the 
fuel system, STA-BIL will ensure that next 
season, the engine will start the first time 
and every time. STA-BIL prevents gummy 
deposits and protects the fuel system, 

Circle *43 on Reader Service Card 




THE LAST HEADLIGHT 
YOU WILL EVER BUY 



Big A Halogen Headlights are light years 
ahead. They're 40% brighter and shine 200 
feet further down the road than regular 
headlights, Big A Halogen Headlights are 
also backed with a Lifetime Warranty. If they 
should ever fall. Big A will replace them, free, 
as long as you own your car. ’ Contact your 
nearest Big A Aulo Parts Store for details 

m A frnJtatf vvomjnfY Certain kmilutkxw ana 1 ratttatfan require- 
ment appjy —Kre 'warranty cofPtfcat& tof cfeKofls 
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GROUND EFFECTS KIT 



A new masterpiece of aerodynamic angles 
and curves for the 1989 Thunder bird has 
been created far Bill Elliott, superstar of 
racing, by Design Effects, Inc. Now, the 
company's own version of this ground effects 
kit is available with the Design Effects logo 
embossed on the front. The kit may be 
purchased at your local Ford dealer or 
specialty trim shop. For further information 
and brochure on ail Design Effects products, 
call or write Design Effects, Inc., 4563 South 
Berkeley Lake Road, Norcross, Georgia 
30071 (404) 662-30CH Or (600) 443-8691 
Circle *45 on Reader Service Card 
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PRODUC T RETAIL 

“ SHOPPER 



i' iwoiih uiip. r r hr. 



The retail chains listed below specialize in selling automotive parts, 
chemicals, and accessories. With some product ads, there is an 800 
number toll-free customer service line to help locate the nearest store 
which carries this merchandise. AUTOMOTIVE MARKETING has made 
every effort to make this list of auto parts retailers as comprehensive as 
possible for the convenience of automotive do-it-yourselfers, 



ALABAMA 

Auio Zone 

Carport Discounl Auto Paris 
Chief Auio Paris 
Hqtoo Drug 
Mol larva l Automotive 
Superstore 
Super Shops, Inc. 
lav lor Parts Inc. 

ALASKA 

(See list q 1 nalJonal chains.) 

ARIZONA 

AuiaZone 
Checker Aulaworks 
Chi el Auto Parts 
Fletcher Enle rprise* 

Pep Boy* 

Super Shops, Inc. 

ARKANSAS 

AutoZone 
Chief Auio Paris 
O ‘‘Rerl ly AutomoMye 
Stinger Sam Aulo Parts 
Super Shops, Inc, 

CALIFORNIA 

Chlei Auio Parts 
Fasl Company 
Crand Auto 
Kragen Auioworks 
Pop Boys 

PPG, Western Division 
Scherbos Auto Slores. Inc. 
Super Shops, Inc. 

Trak Auto 

VOn Housen Auto Paris Stores 
ID, ODD Aulo Pons Of CA 

COLORADO 

Champion Auto Stores 
Checker Autoworks 
Super Shops, Inc 



CONNECTICUT 

ACME Aoio Supply inc. 

A DAP 
Benny's 

Fisher Big Wheal 
Motomart 

DELAWARE 

Pop Boys 
H&SfSlrouss 

DISTRICT Of 
COLUMBIA 

H 1-Gear fire & Auto Supply 
Pep Boys 
Trak Auto 

FLORIDA 

Ace Aulo Ports Co. Inc. 
AuloZone 
Apollo Auto Paris 
Dennys Auto Rafts 
Discount Aulo Parts Inc 
HarcoDrug 
Motional Automotive 
Superstores 
Notlonwise Aulo Parts 
One Stop Auto Paris 
Parts Cily 
Hose Aulo Store* 

Steego Auto Parts 
Super Shops, Inc. 

Taylor Partstnc, 

Trout Auto Pans 
UOo lr Auto Inc. 

Wall's Aulo Parts 
Wlngale Automolive Inc. 

GEORGIA 

AutoZone 

Butler Aufo Supply 

Motion wise Aulo Ports 

Parts City 

Pep Boys 

Super Shops. Inc . 

Taylor Ports Inc. 



HAWAII 

ton's Aulo Parts and 
Perlot roance 



IDAHO 

KAPS Auto Stores 
SehLtCk* Aulttworks 



Illinois 

Autowork* 

AutoZone 

Blue Star Auto SlO res 
Foresi Cfcly Auto Part* 
Giant Auto 
Llnkon’s Aulo Supply 
tobert ion V9lg Boar 
Slrum Aulo 
Super Shops, Inc. 

Trak Agio 
Whillock Auto 



INDIANA 

Autowork* 

AutoZone 

Blue SlOr Auto Store* 
Fisher Big Wheel 
Counly Poll 
Hiies Auto Parts 
Nationwide Auto Parts 
Quality Form & Flee! 
ftidge Auto Paris 
Super Shops, Inc. 



IOWA 

American Aulo Parts 
Arts Aulo Pads 
Autoworks 
Big Bear 
Bomgaars 
Champion Aulo 
Slrum Agio 
Super Shops, Inc. 
Whillock Aulo 
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dig Bear- 

Si g Wheel .‘Rossi Auto 
Champion Auto Stores 
Crown Autowarks 
Propper Oil & Aulo Supply 



AuioZone 

Carport Discount Autgpqrts 
Karco Drug 
Super Shops, Inc. 



Autowaiks 
AutoZone 
Big B oat 

tastside Auto Paris 
O'Reilly Automotive 
SI I nger So m Aulo Pa rts 
Super Shops Jnc 



Champion Aulo Si are 3 
Checker Auloworks 



Arts Aulo Paris 
Au reworks 
Bomgaars 

Champion Aura Slores 
Cawdan Auto Elec. 
Super Shops, Inc. 



NEW HAMPSHIRE 

ADAP 

VIP Discouni Aulo Center 



RtSiStrauis 
Royal Aulo Supply 

new Mexico 

AyloZone 

Checker Autaworks 
CobreTtre 
Pep Boys 
Super Shops, Inc. 

NEW YORK 

AID Agio Stores Inc. 
Ftshef Big Wheel 
Forest City Auto Paris 
ITTCO Soles 
National Aulo 
R&SiStrauss 
US 1 Aulo Paris 



NORTH CAROLINA 

Advance Blares 

AutoZone 

Craiy Joe's 

Nall on wise Auto Pam 

Super Shops, Inc. 



NORTH DAKOTA 

Champion Aulo Stores 
Crown Auloworks 



OHIO 

All Parts Adorno! I ve 
Autoworks 
Couni yPral 
Fisher Big Wheel 
Forest City Aulo Ports 
Guarantee Auto 
Nation wise Aulo Ports 
Qua Illy Farm & Fleel 
Short's Auto 
Sfeego Aulo Parts 
Super Shops Inc. 
Whitlock Aulo 
World Wide Aulo Paris 



OKLAHOMA 

AutoZone 

Arad's Auto Parts Centers 
Chief Auto Pons 
Endurance Aulo Parts 
O' Reilly Automotive 
Super Shops, Inc. 








DISCOUNT AND 

DEPARTMENT 

STORES 

Ace Hardware 
0 rad lees 

Coast To Qoqsl Sioros 

k man 

Pace Membership Warehouse 

Roses Stores 

Sears 

Target 

True Value Hardware 
WqlMqn 
Walgreen Drug 



For more retailers in your area, consul your Yellow Pages . 






THERE’S AN EXIDE QUALITY BATTERY 
THAT’S JUST RIGHT FOR YOU. 



BATTERIES for domestic and Import cars, light 
trucks and vans, marine starting and deep 
cycle applications, and lawn and garden 
applications Available in the automotive 
department of your favorite retailer. EXIDE 
CORPORATION. 645 Penn Street, Reading. PA 
■19601. [215) 378-0500. 

Circle *46 on Reader Service Card 
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HAYDEN'S NEW 

RAPID-COOL- HI-PERFQRMANCE 
TRANSMISSION OIL COOLER 



Hoyden's new Rapid-Cool® Hi-Performance 
transmission oil cooler is 33% more efficient 
than the same size tube and fin oil cooler. 
Made of high efficiency aluminum a[r fins 
with louvers and special oil tabulators, the 
cooler's 100% brazed construction offers 
superior strength and minimum size. It guards 
against burnout ond bo i lover, doubles 
oil and equipment life, provides a II -weather 
protection, saves on costly repairs, is easily 
Installed by do-it-yourselfers, and has 
a limited lifetime warranty. 

Circle *47 on Reader Service Card 
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SPRAY LUBRICANTS ADDED TO 
PRO-CARE 1 " LINE 



Chevron Chemical Company's PROCARE 
Automotive Products, known for its deposit- 
tig hting additives containing Techron®, is 
introducing PRO-CARE Autolube Spray Lubri- 
cants this month In automotive, variety and 
general merchandising outlets across the 
country. Designed for the professional 
mechanic and do-it-yourselfer, the new lubri- 
cants are available in two unique aerosol 
spray formulas, each developed for specific 
automotive uses: PRO-CARE AutoLube Dry 



and AutoLube Wet. 






PRO-CARE AufoLubO Dry 

Ideal for lubricating areas where a messy 
or staining liquid spray cannot be used, 
AutoLube Dry is a long-lasting, non-staining 
lubricant that provides an invisible film which 
dries the Instant It touches a surface, A 
unique RIFE formula, it has a variety of uses 
from lubricating sun root guides to convert- 
ible top mechonlsms and upholstery zippers. 

Because the lubricant film Is 
dry, contaminants will not 
adhere to it, making it an 
effective lubricant for areas 
where dust and particles 
gafher. 

PRO-CARE AutoLube Wet 

Designed for general auto- 
motive use, AutoLube Wet 
provides a thin, long -tasting 
film of lubrication that reduces 
wear and stops squeaks. 
Because It does not leave a 
gummy residue, it will not 
attract dirt and grime. Auto- 
Lube Wet can protect tools, 
equipment and metal surfaces 
from rust and salt corrosion 
and can be used to prevent 
rubber parts from cracking 
and becoming brittle. It a I so 
penetrates to free hard-to- 
reach rusted and frozen parts. 
Circle *46 on Reader Service Card 
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SPECIAL SECTION 




VIDEOGAMES: Awesome new ways to play 
HOME VIDEO: Sight and sound by laser disc 
EDUCATION: Facts by phone and compact disc 
HI-FI: Surround sound for home theater 
MUSIC: New instruments for a new age 
COMPUTERS: Turbocharging accessories for PCs 
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NEW DIMENSIONS IN 
HOME ELECTRONICS 

Here's our choice of innovative products and accessories that add exciting new 
capabilities to your home electronics components, 

BY STEPHEN A. BOOTH Electronics/Photography Editor 



■ H MHAT CONSTITUTES a good product? This 
wMwM question follows us like a shadow as we walk 
W IV the aisles of the major exhibitions where new r 
consumer electronics items make their debut. 

Among other things, a good product should be inno- 
vative, That is, it should do something that couldn’t be 
done before — or accomplish the task in some clever new 
way that makes the technology accessible to more peo- 
ple than ever before. 

Certainly, the product should perform well. For eval- 
uating whether a product lives up to its billing, there's 
nothing quite like a hands-on approach. This explains 
the spectacle witnessed at a recent trade show where 
Editor-In-Chief Joe Oldham, an accomplished drum- 
mer and keyboard instrumentalist, played his way 
through aisle after aisle of electronic music synthesiz- 
ers. If nobody tossed money, nobody threw brick3 ei- 
ther. And we learned a heckuva lot about how the 
electronic instruments compare to their acoustical 
cousins, and how easy they would be for our readers to 
use and eiyoy. 

This is how we work when we attend t he big electron- 
ics fairs in Las Vegas and Osaka, Tokyo and Chicago. 
The latter is the granddaddy of them all, and it w as 
there, in June, where our staff conceived yet another 
definition of what a ‘’good” product should be. 

Upon surveying the five football fields of new elec- 
tronic gadgets. We couldn't help but notice how many of 
them were designed to enhance or upgrade the basic 
electronics products that you might already own. Once 
we hit upon this distinction, we decided to seek out 
more of these products, and evaluate them from this 
new criteria for our Editors Choice of the beat in new 
consumer electronics. 

Accordingly, this month’s special section is some- 
what different from others we've published in the past. 
Those have concentrated on the latest VCRs, sharpest 
camcorders, swiftest computers or hottest CD players. 
Instead, we’re taking a home-improvement approach to 
electronics this time. Our report concentrates on new 
products and services designed to increase your enjoy- 



ment of the electronics marvels you already own — by 
upgrading them to enhance their performance or im- 
prove their usefulness. 

The usual focus of Popular Mechanics is on the 
technologically new, but this home-improvement ap- 
proach slyly lets us have our cake and eat it, too. That'B 
because these very products and services that upgrade 
the ones you own are, in themselves, quite technologi- 
cally innovative. 

Unfortunately, because the flashiest new commod- 
ities hog up so much of the hype and hoopla in the mass 
media, these worthy ancillary and accessory products 
often get crowded out of the trough and their fair share 
of coverage. 

To cite one example of this oversight, let’s take the la- 
ser videodisc. It's been around fora decade, and still is, 
thanks to the almost singlehanded efforts of Pioneer 
Electronics. But VCRs get more attention, and unless 
you study the video enthusiast publications, you won’t 
learn much about the laser disc alternative to home-vid- 
eo entertainment. Computer upgrading is another ne- 
glected child when it comes to publicity. While there’s 
always lots of ink on the new r est, fastest, most powerful 
computer on the block, there’s scant coverage of the 
accessory products that will let you bring an older 
computer up to speed, or extend its powers to exciting 
new applications. One of those applications is music. 
There is Software that produces sheet music from tunes 
you compose on an electronic instrument. Another is 
education. You can visit vast libraries of information 
from a computer keyboard. 

Our Editors Choice selections set the record right, 
and give these upgrade products the recognition that is 
their due. So belly-up to the banquet table, and enjoy 
this electronics enthusiast’s feast. We've found better 
ways of playing videogames. We've got cinema sur- 
round sound and laser shows for your Jiving room. 
Learn how to turbocharge your home computer, and 
how to use it to explore vast stores of knowledge. If you 
can carry a tune, we’ll show r you how to play a musical 
instrumen t — and write your own sheet music. M 
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on- screen action. For example, to 
throw a left jab in Mike Tyson's 
Punch-Out you * imply punch the air 
in front of your on-screen opponent. 
You move and U- Force reacts, 

U- Force improves the play of about 
40 percent of the existing Nintendo 
games and new games are being 
developed to take advantage of 
U -Force’? unique capabilities. By re- 
moving the contact barrier between 
player and machine, games become 
more realistic. 

Hands-on 

Another new controller is Mattel's 
Power Glove ($75), a cyborg-like de- 
vice derived from the NASA data 
glove designed to control robots in 
outer space. 

Power Glove features a built-in nu- 
merical keyboard, firing buttons and 
a sensor bar. By entering special 
codes into the keyboard, a player can 
program a built-in computer so that 
his own hand and finger motions con- 
trol the videogame. The sensors built 
into the Power Glove detect the play- 
er’s hand and Finger movements, 
translating the physical motion into 
on-screen action. 

Power Glove comes in two sizes, 
and is targeted at players between 
the ages of 8 and 14. It plugs into the 
joystick port of the game console, so 
no additional power source is re- 
quired. A special Glove Gaming Sc- 
ries of Nintendo videogames is being 
developed, the first of which is Bad 
Street Brawler. With these special 
games, more of the video screen can 
be controlled than with traditional 
joysticks. The Power Glove gives 
players the ability to "reach into” the 
game rather than just move vertically 
and horizon tally across the screen. 

Invisible forces 

Among the new hrecd of wireless con- 
trollers is the Freedom Stick ($70) by 
Camerica, compatible with Nintendo, 
Sega, Atari and Commodore video- 
game systems. 

Freedom Stick sends commands 

via a wide-angle infrared light beam 
to a receiver connected to the con- 
sole’s joystick port. Range is 20 ft., a 
distance that increases perspective, 
induces faster eye-hand coordination 
and reduces eye strain. Features in- 
clude an arcade-style joystick and 
switches for rapid fire or manual ac- 
tion. Four AA batteries supply power 
to the remote joystick. 

Camerica also offers wireless re- 
motes specifically designed for Nin- 
tendo games. The Supersonic (<$l>0) is 
a triangular pad with a centrally locat- 
ed arcade-style joystick. Camerica's 
Freedom Pad ($40) looks like a stand- 



ICKED-OUT 
VIDEOGAMES 

Wireless controllers andjy iced-upjoysticks 
extend your hands-on excitement. 

BY FRANK VIZARD, Contributing Editor 



AccmotlcilikE Brodcf bund's U-Force and Martel s Power Glove enhance videogame play. 



V IDEOGAME competition is 
becoming more intense 
thanks to a new crop of acces- 
sories that let you interact with 
games like never before. 

Perhaps the most remarkable new 
device tu enhance videogame play is 
the U-Force controller {$70) from 
Broderbund Software, designed for 
the Nintendo game system. Its the 
first hands-free controller developed 
for videogame play— essentially a 
screen packed with motion sensors 
that is placed upright or flat between 
the player and the television screen. 



depending upon the game in use. Like 
any standard controller, U-Force 
plug? into the joystick port of the Nin- 
tendo control console, Nn hatieriesor 
other power source is required. 

Once U- Force is plugged into the 
console, you never touch a controller 
again. Players manipulate on-screen 
action by placing their hands and bod- 
ies within the 3-dimensional range of 
U-Force. Through a series of sensors 
and proprietary circuitry, lb Force 
detects* play eriseKact motion, veloc- 
ity and relative position. This infor- 
mation translates instantly into the 
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You don't buy a truck be- 
cause you're o "stick-in-the- 
mud"! You want a truck 
because you're a fun-loving, 
hard-working, hard-playing 
kind of person. You know 
performance and value 
when you see it. ..and you 
see it in genuine Mopar 



Accessories, See your 
Dodge Truck dearer or, for a 
free copy of our 1989 
Mopar Accessories 
Brochure, call toil-free; 













BEAVER 



Dries Up Wei Basements ! 




When ibt -wo 3 amrniil ynm fnundiijnn wtilcr 

saluntfd. HjijirfiSiiit jreimn faros* wun wp ihmugti 
ihe jcibni nhm yunu aw and *■ jLJ mcei The Hm*h 
basemenl waler aintruf can cure tfi*l pm h| till 

It h dosi|gn£Ml u i hMloi* JFVCj biSflmijl himng 
hdlci. in, iIlc bad, Lu called Ehr ttepinf water juJ 

quicilji dram 1 1 m jaurttoof dnkldr Mimpi pump 

AhtJut lhe ’A ill needed fat instjIUEjivi n ibe aiiili !_y 
w folfa* diicciittut IumE vil ihe partus ernim* imJ 
ciYr bundle five EDo! mini sl'lIiciqs jp the floor u l jh* 
the "BwerSeiJ Adlldlhte, WjsSi tk system m 
ph«. *aJK tan eaty he hatrefad tit fnihhcd. 





to order call today 




1 - 800 - 828-2947 

i Call fur Mr«hr>hip inqvlr* I 

BEAVER INDUSTRIES 
890 Herscy Su«1 Dept 46 
Saint Paul Minnesota 55 1 14 



MORE THAIS JO.OfflJ HOME OWNERS HAVE 
DRIED UF THEIR BASEMENTS WITH THE 
BEAVER SYSTEM IfOlES OAK BE NEAT JUST 
CALL OUR TOLi. FREE NUMBER FOR ORDERING 

assistance 




S JL. 1 fill/L ■; uKVJ H 


Lildfc-JJr 




hlifur 


Add S5.no mu only on okhBts under mm 
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Where is Rislone needed most? 




From new ear or truck In one that's older, fram classic to 
exotic . . , whatever your answer, you're right. With Rislone’ 

Engine Treatment tn the oil of any car or truck engine, you 
can count on performance like this: 

In new vehicles. Rislone prevents engine deposits; prolongs 
smooth, powerful engine operation- In older vehicles, it 
removes power- robbing varnish, gum and sludge; quiets 
noisy valves and lifters; and assures a quieter, smoother 
running engine. 

So. whether new or aid. 4-, 6- or H -cylinder. reach far a 
quart of Rislone. From first oil change to last- 

FREE Lube Tip® booklet- Write today. 

TTwShatoComp^'D^ Mim.PO BCT«l*W»upur, W1 55903*: 1 9H TH. SmitH Compflf* 





TRICKED-OUT 
VIDEOGAMES 

ard Nintendo 
control pad — 
without the 
wires. Also dupli- 
cating the size and 
weight of a standard Nintendo control 
pad is the Acclaim Remote ($40), a 
wireless controller with a rapid-fire 
option. A slightly different design is 
available from Bondwell. Dubbed 
Quickshot ($15), this wireless remote b 
compatible with moat videogame sys- 
tems. High-speed autofire and a choice 
of two j oystick sizes are featured . 

Most videogame manufacturers of- 
fer advanced, wired remotes that are 
more feature-laden than their wire- 
less counterparts. Nintendo's Advan- 
tage controller ($40) includes a slow- 
motion feature, allowing game 
players to surmount obstacles that 
otherwise would be very difficult. 

Another type of controller offered 
as an optional accessory is the pistol, 
for use in target-oriented video- 
games. One of the new est is the Video 
Blaster ($30) from Camerica. The 
video Blaster resembles the classic 
six-shooter of the Old West. The 
lightweight revolver features trip- 
hammer action, a gunsight and a lu- 
ll, cord for hookup to the game. 



New dimensions 

Besides hands-free and wireless re- 
mote controllers, manufacturers are 
experimenting with other technol- 
ogies that impart a true-to-life feel to 
their games. 

Sega offers a package of hardware 
and software built around special 3-1) 
wraparound glasses. The glasses em- 
ploy liquid-crystal shutters that are 
synchronized wit h the image generat- 
ed by the 3-D game cartridges to cre- 
ate a sensation of depth. The Sega 3-D 
system costs $149, while additional 3- 
D cartridges cost about $45 each. 

Accessories can also add more of a 

P hysical challenge to videogame*, 
(intend o s Power Pad ($70) is an in- 
teractive electronic mat that use* a 
player's body movements to control 
the action on screen. When used with 
the World Class Track Meet car- 
tridge, for example, the Power Pad 
simulates the feel of a real track and 
field competition— and is more 
healthful than passive play! A varia- 
tion on the rectangular Pow'er Pad is 
Lhe oval-shaped Roll N' Rocker ($36) 
developed by LJN Toys for use in 
surfing and skateboard simulations. 

Both the Potver Pad and Roll N' 
Rocker introduce a physical element 
Lu videogame play. But even if you 
don't want to work up a sweat playing 
videogames, any of the new' accesso- 
ries offers you a freedom of movement 
previously unattainable. M 
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SER SHARP 



Tape is the workhorse of video, and laser disc is 
the thoroughbred. See how they run. 



BY FRANK VIZARD, Contrrburing Editor 




VldndiiD. Nke digital audio contact 
discs, are played by a beam of laser Itght. Flonew idLG-?] pljj/jj-.S -.B-iinijlMn. plattert. 



HE ARGUMENT far video 
disc s is simple: Roth the picture 
and the sound quality are su- 
perior to videotape. 

The argument against video disc* i* 
Equally simple: You can't record, The 
winning argument is not so obvious, 
Roth video discs and video cassette 
recorders have been on the scene for 
about the same length of time. The 
lack of recording capability put video 
discs on the back burner and VCRs 
into everyone's living room. VCRs 
have become so popular that many 
jreople are now adding a second model 
to the household, or upgrading to a 
fancier mod el. 

Before you opt for a second VCR, 
you might want to consider the video 
disc alternative. While 12-in. video 
discs have been around for a decade, 
the high-quality video of the format is 
now married L u high-quality digital 
audio in a variety of disc sizes. 

In addition to audio-only 3- and 5- 
in. compact discs, there are now 5-. 8- 
and 1 2-in. discs lhal plight be collec- 
tively termed CD- Video (the 5-in. 



CD- Videos contain a 5- minute video 
clip and 20 minutes of music). Ah of 
these laser- reail discs con be played 
on newly developed multidisc play- 
era- The result is a unified approach to 
high-quality audio/video entertain- 
ment housed in a single machine. 

While Philips may be credited with 
bringing the first multidisc player* to 
market, the price-busting lead has 
been taken by Pioneer, the company 
that has almost single-handedly kept 
the video disc alive during the past 
decade. Pioneer's new CLD 1070 
costs $600 — a new low for a machine 
of t his ty [ je . Pioneer also is offer! n g its 
laserdisc player for 12-in. video discs 
only, at a list price of $500. Sony, 
meanwhile, offers a multidisc player, 
model LV-210, for $700. Besides Pio- 
neer, Sony and Philips, multidisc 
players are available from Sharp, Ya- 
maha and Magna vox. 

MulLidisc players accommodate 
any si ze of disc, bat allow you to play 
only one disc at a time. The current 
exception is Sharp 1 * MV-D100 ma- 
chine ($1500 J. Sharp takes a carousel 




approach to 3- and 5-in. discs. Three 
wells allow' you to load any combina- 
tion of audio-only & and 64m CDs or 
5-in. CD-Video*, The MV-DlOO can 
be programmed to playback from all 
three wells on a cut-by-cut basis. The 
larger 8- and 12-in, video discs are 
loaded singly. 

While the lack of recording ability is 
a minus to time-shifters, the video 
disc uffers a lot of pluses. Most re- 
leases now* have digital audio sound- 
tracks, but even older discs with 
analog soundtracks have superb FM 
stereo quality. Horizontal resolution, 
the accepted ind icator of picture qual- 
ity, exceeds 400 lines, This resolution 
is approached on ly by the Super V HS , 
Hi8and ED- Beta tape formats— none 
of which has the extensive library of 
prerecorded titles available on video 
disc. Laserdisc titles are generally 
less expensive than prerecorded vid- 
eotapes, a* discs are cheaper to dupli - 
cate than tapes. 

Multidisc players generally offer 
the same type of video playback fea- 
ture* as VCRs. They also add special 
effect* of their own. You can, for ex- 
am pi e r leave a still image on the 
screen while the audio playback con- 
tinues. 

Video disc sizes generally reflect 
their content r The 5- in. size contains 
up to 5 minutes of video and 20 min- 
utes of audio, The84n. disc usually of- 
fers an extended music video. The 12- 
in, size id generally reserved for 
lengthier materia!, such as movies, 
musicals and documentaries. 

Most of the educational material 
and many older movie releases use a 
recording technique called Constant 
Angular Velocity (CAV), CA V limit* 
the amount of recording time on a 12- 
in. disc to 30 minutes per side. CAV 
discs, however, can be accessed on a 
frame-by-frame basis. An individual 
still photo of a lunar landscape from 
among the hundreds in '"Apollo 17: 
Mission To Taurus Lit trow" can be 
found easily by selecting a chapter 
number from l he menu. Pressing the 
SEARCH and PLAY buttons send* the 
laser playback mechanism zooming to 
Lhat point on the disc. Since each 

chapter represents a relatively small 
collection of photos, findihg the de- 
sired still Lake* only a few second*. 
CAV movie titles often include sup- 

f ile mental material of interest to col- 
ectors ( such as scripts and star 
interview*, 

CAV discs are often referred to a* 
standard-play video discs, Extended- 
play video diacs operate by using 
Constant Linear Velocity ((XV), a 
technology that allow* 1 hour of video 
material to be recorded on each side of 
a video disc, A CLV video disc rotate* 
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LASER SHARP 
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EXCLUSlVt FOHM(JUTI|)N USED BT 41 RUNES 
NOW AVAILABLE ID CAR OWNERS 



Glass Shield keeps 

ALL CAR WINDOWS 
PERFECTLY CLEAR AT dii TIMES... 
ABSOLUTELY NOTHING CAN STICK TO THEM... 



• NOT SHOW • HOT SLEET 

• NOT ICE • NOT GflIME 

• NOT DIRT • NOT RAIN 

• NOT BUGS* NOT TAR 

• NOT SALT SPRAY 



0t?9 Application lasts tor up to Six Months! 




GLASS SHIELD utilize* the formulation new 
used by rnoQl Dommaraal and pnvale plazas 
IP IriskF* A pAftiKrlfy Ctaat rggifti 

le&D PC how foul Ifra nvatar 

WORKS LIKE MAGIC 
YouTI be emiied as you wfftcii Ihe efarnams 
till your windsTiiflid ar*d actually roll and 
OOynq^ ofl Bvojy area pf glass Ira no! 
mage I's GLASS SHIELD' 

IMPROVED FOR CM A 
BOAT OWNERS 

The pi#ne lofmglattqn was enhanced by 
adding ingr WfrefflA ltort Hdf only N>lp prfrwfrfil 
snow. tHot and lea formation on -car?, bur also 
grime, din, bugs, tart and tall spray from 
tffwtng 10 your windshield a ntf all aons 
areas, including side minors. You can now 
dmo in ttm worss of w«am#rs urtth ma assur 

ince Itral ypull enjoy even dearer visibiiriy al 
all pfnat Wlthowt 9Vffl uting your wipers 
AND. because GLASS SHIELD protects ihi 
andife glass area cH your ear. you mm far 
greater visibility dun merely depending Ofl 
your wlndshM wipers Clearer and wiper 
vtjjftiJiftY inaures afiminaTion of ^bfend spots' 
and provides gruief prolechoe Rgamsl road 
UOPCMnt*L tor you arid your lifiMy. GLASS 
SHIELD m made by the mamriaefufehg of 
famout GLO-SHIELD. Amenoa'a fines! 
car Tinth 



Glass Shield 

« HELPS fW ICE, BWOW Al® SkJEET FltOH 
fdmivhs m ii^ibttrifija , etc . 

« ROAD Trt, m valt. *™ay, dirt 

AMD NUB I ROLL fUGHT fJFF. 



* full wimdshield. mL amq ream 
wmom viiwinY perfectly clear 

AT ALL TBi|| (eft |nC eiper ine] 

* GREATER PfWTECnOH AGAMfT 
ACCIE)Orr5 FOR YOHJ AND YflUM &UHLY. 

* (mi APPLICATION LAXTI FOR UP TO 
I MONTHS 

» ME BOTTLE PflDTKTS SEVERAL CARS, 
+ SAFE FDR ALL CAR FINISHES. 
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anOMAia tOMttANT WASHIHG. 

* PERFECT PM BOATS, TOO. 

KEEPS SALT SPRAY OFF WINDOWS 
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at a varying num- 
ber of revolu- 
tions per second 
while a CAV video 
disc rotates at a con- 
stant speed, The development ofCLV 
video discs means that most movies 
can be placed on a single disc. And 
since many new players are now capa- 
ble of reading both sides of a video 
disc, it's no longer necessary to (lip a 
video disc over or insert a new one at 
half-hour increments. The trade-off is 
that CLV discs are not as accessible 
as CAV discs in terms of retrieving 
data. CLV material like Arnold 
Schwarzenegger's "Predator,” for ex- 
ample, doesn't include a menu. Many 
players, though, can access a specific 
point in the film by entering the de- 
sired minute and second. 

Another variation within video 
discs is the multi-audio disc . Multi-au- 
dio discs allow you to mute portions of 
the soundtrack. This is a plus for lan- 
guage learners, who can eliminate the 
English dialogue dubbed onto foreign 
films, and for nature lovers wishing to 
dispense with the narration. 

Many multidisc players themselves 
also offer features not commonly 
found on VCRs, A still picture, forex- 
ample, can be left on screen while the 
audio continues. Jog/shuttle dials let 
y ou vary forward and reverse motion 
from 2- to 40- limes normal speed in 
the DIAL mode. A thumbwheel inside 
the dial lets you jog the disc for still - 
frames or slow scan at Vt-, 1- or 2- 
timea normal epeed. Programmers 
mav enjov the Picture Window option 
on Pioneer’s CLD-3070 (SI 000). The 
Picture Window stores prepro- 
grammed sequences for up to (W discs. 

Video disc players also enjoy many 
of the digitat audio features of com- 
pact disc players, such as 4- and 8- 
times oversampling and separate 
digital- to-analog converters that ap- 
pear in audio-only CD players. 

The quick release of kit movies such 
as "Predator,” “The Untouchables'’ 
and others is a positive sign for the 
disc medium, which was once plagued 
by a shortage of titles. Pioneer, per- 
haps the largest U.S. producer of vid- 
eo discs, has increased production to 
600,000 discs per month, and Sony be- 
gins pressing video discs in Terre 
Haute, Indiana, next year. Al this 
juncture, however, the number of 
video disc titles is still only about one- 
tenth the number of videotape title3. 
Nevertheless, the roughly 5000 video 
disc titles available is more than dou- 
ble the number available a few years 
ago. Video discs are starting to soar 
on CD’s coattails, a fact that's spark- 
ing the interest of additional suppliers 
and making player prices drop, m 
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MATCHBOX CLASSICS'" PRESENTS 



GREAT MOTOR CARS OF THE CENTURY 



TM 



Twelve of history's greatest cars, 
in high-quality 
precision die-cast models. 
Featuring meticulous detailing, 
authentic period colors. 



These were the glory cars, The great driving and racing 
“dream” machines of Ihc past that are sought after by collectors 
throughout the world. 

And whal marvelous machines they were I Powerful. Quick. 
Responsive. Alive Cars of exquisite refinement, brute strength, 
supreme luxury Cara so distinctive and uncompromisingly 
beautiful that they are recognized as ou [standing works of 
automotive art Just looking atone stirs the blood. 

Now, you can acquire an extraordinary collection of twelve 
of these great cars in precision die- cast models that will bea joy to 
own and display. For each is meticulously detailed Accurate and 
authentic. Made with care by masters orthe art 

GREAT MOTOR CARS OF THE CENTURY 

Available by subscription only. 

Exceptional value aljusl $19.95 each. 

The col lection includes the 1937 
Mercedes-Benz G4UK. The 1025 Rolls- 
Royce Phantom L The 1930 Duesen- 
besg Model JTown Car, The 1930 
Super Charged Rentier. Two Bugaitis 
The 1933 Cadillac 452 V-16. An out- 
standing 1931 Stulz Bear Cal and a 
1935 Auburn Speedster. And more. 

This is the firet collection from 
Matchbox. Classics — a new division of 
Matchbox Toys (USA) Ltd., which has 
been the world leader in die- cast preci- 
sion models lor more than forty years. 

.Affordably priced... convenient 
acquisition plan 

Each model in this collection has been 
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pfljiistakinflly researc heri h designed and crofted to ensure authen- 
tic reproduction. In fact, in Europe, Matchbox* collectible cars 
lor adults, of Ihe same quality and detailing us these, have actu- 
ally increased in value significantly over the last three decades. 

The collection is available by subscription only in Uie United 
Stales. It will not be sold through stores. As a subscriber, you will 
receive one precision model approximately every four to six 
weeks, at just £19.95 each. This re presents outstanding value — 
well below prevailing prices for precision die-cast models of 
this quality 

This special subscription price is valid only until December 
31, ItJSS), 1 he price will be guaranteed to you for the duration of 
your subscription, provided that your order is en tered by Shis 
dale Each model is fully guaranteed and may be relumed For 
credit or replacement within 30 days. You may also cancel your 
subscription at any time on 30 days* written notice. 

There is no need to send any money now, But your subscrip- 
tion at the price above is valid only if entered by Peremberlil, 
1989 at the latest, 
f 
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BOOKSHELF 



Bookworms beware! Your dictionaries have moved 
from the library to the TV screen. 

BY RON SCIBIU/S 




W ILL COMPUTERS accel- 
erate America’s slide into 
illiteracy, turning potential 
book readers into image-addicted 
vegetables? Don't bet on it. The per- 
sonal computer promises to create a 
new breed of cyber-savants for whom 
the video display is a window into a 
universe of information accessible 
through the touch of a computer key- 
board. 

Word ly Wise 

PCs already are proving themselves 
as valuable tools for writing, helping 
would-be scribes improve their spell- 
ing, vocabulary and grammar. A wide 
range of programs can now serve as 
on-call writing coaches that work in 
conjunction with word-processing 
software. Franklin Computer’s 
Choice Words ($90), based on Mer- 
riam- Webster's lexicon, couples an 

80.000-word dictionary and a thesau- 
rus with 470,000 synonyms. Simon &. 



Schuster draws on Webster s New 
World Dictionary And Thesaurus 
for its New World Combo, which in- 
cludes a 1 14,000-word speller and 

330.000- synonym thesaurus. Microly- 
tics 1 popular Word Finder ($00) en- 
dorsed by no less a word-slinger than 
William F. Buckley Jr., gives users 
the option of using the program’s full 

220. 000- synonym thesaurus or, for 
those with limited computer disk 
space, a smaller version with "only" 
120,000 words, 

A fully reliable grammar and style 
program has yet to arrive, but PC us- 
ers at least can move in the direction 
of better prose with smart programs 
such as RightSofVs Rightwriter ($86) 
and Reference Software’s Gramma- 
tik III ($90). Each of these programs 
takes up residence in your computer, 
and analyzes any text you write. The 
programs highlight problems in us- 
age, style and punctuation — even 
questioning long-winded writing, 



Phonetics 

Tired of dialing long-distance infor- 
mation when you need to reach out 
and touch someone? General Informa- 
tion’s latest version of Hat Line ($99) 
is an on-line phone directory that of- 
fers 10,900 phone listings, cubed from 
the National Directory, complete 
with addresses and zip codes. The 
program will also dial for you, 
through your modem, and can log 
your calls, tracking the called number 
and how long you talk. 

If 10,000 directory entries aren't 
enough, you can add your own, using 
dBASE III files as add-on phone 
books, or purchase General Informa- 
tion's specialized directories called 
InfoPacks, each of which contain up- 
ward of 5000 more listings. These sup- 
plementary modules cost $59 each an d 
include computer and high-tech 
sources, a travel InfoPaek focusing on 
the needs of the business traveler and 
an Advertising/Media set. 

Wlsdom-By-Wfre 

The on-line information seeker has al- 
most an embarrassment of riches to 
choose from these days, with an 
arm’s-length list of electronic infor- 
mation services offering everything 
from weather reports and electronic 
shopping to extremely specialized sci- 
entific abstracts, 

Among the major for- pay services 
is CompuServe Information Services 
out of Columbus, Ohio, an information 
network with about half a million 
subscribers. The Source, based in 
McLean, Virginia, is another popular 
all-purpose service. Bryn Mawr, 
Pennsylvania- based NewsNet car- 
ries over 300 newsletters on-line. 
Dayton, Ohio-headquartered Mead 
Data Central's Lexis and Nexis offer 
full-text legal and business informa- 
tion, respectively. Princeton, New 
Jersey’s Dow Jones News/Retrieyal 
focuses on business and financial in- 
formation. 

For information junkies, Kmght- 
Rj drier's Dialog, based in Palo Alto, 
California, claims well over 100 mil- 
lion items in its 300- pi us databases, 
ranging from the Electronic Yellow 1 
Pages and King James Bible to ex- 
tremely esoteric technical and scien- 
tific repositories. The average cost to 
search this trove is about $60 per 
hour. A less expensive service ($24 
per hour), Knight- Kidder's Knowl- 
edge Index, carries about 75 data- 
bases. 

The latest entrant in the on-line 
sweepstakes is Prodigy, the Sears- 
IBM joint venture. While falling far 
short of some of the major services in 
breadth of offerings. Prodigy hopes to 
generate mass appeal by its cost 
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structure: A flat fee of 
$9.95 per month, after a 
$49.95 start-up cost, en- 
titles the user to unlimited 
access. By comparison, Com- 
puServe— a far more versatile ser- 
vice with over 100 databases — costs 
$40 to join, with a $12 per hour con- 
nect charge tat 1200- baud) and sur- 
charges for certain specialised 
services. 



Discovery 

CD-ROM disks, the computer data 
version of audio compact discs, may 
prove to be the ultimate information 
source. The magic of the CD-ROM 
disk is its astounding capacity: the 
equivalent of 275,000 typed pages of 
text on one 4.7-in. platter CD-ROM 
players now cost abouL $1900, but 
they're usually discounted. For am- 
bulatory archivists, Boston-based 
Scenario offers DynaBook ($5000), a 
17-pound portable CD-ROM player 
with touch-screen display that also 
can serve as a fully functional AT- 
compatible PC. 

There's already a growing library 
of general interest reference works on 
CD-ROM, along with a considerable 
amount of privately published disks 
for use by corporations and education- 
al institutions. 



Facts On Disk 

Already on the market is Microsoft’s 
Microsoft Bookshelf a 10-book 

reference set for authors that includes 
a dictionary, thesaurus, almanac, zip 
code directory, Bartlett's Familiar 
Quotations, a style manual and a 
compendium of business forms and 
tetters. 

Some other reference disks include 
Grolier’s electronic version of the 
Academic American Encyclopedia, 
called The New Electronic Encyclo- 
pedm($395). H W. Wilson’s Reader's 
Guide To Periodical Literature 
($109&peijrear), and a CD-ROM ren- 
dition of The Original Oxford En- 
glish Dictionary ($950), from Tri Star 
Publishing and Oxford University 
Press. Microsoft’s Small Business 
Consultant ($149) contains 200 U.S. 
government publications about start- 
ing and operating a small business, 
anri Siai Pack ($125) has 10,900 tables 
of U.S. government facts and figures. 

Although CD-ROM players and 
reference works are expensive today, 
the potential for lower cost is evident. 
Hardware prices already are failing. 
And once the subject matter is pre- 
pared in digital form, pressing disks is 
faster and cheaper than printing 
— and less costly to ship and ware- 
house, What a break for people and 
trees! W 
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U-POINTS 
AUDIO 

You don't have to go to the movies to hear surround 
sound. A wide array of electronics brings it home. 

BY FRANK VIZARD, Corufibuiing Editor 



suirpun^ioyrnf with Derby JJke tne Audioiourcc SS-U- 



F ootball receivers of- 
ten drop the pass because they 
hear footsteps behind them. 
Starting this fall, you' re likely to hear 
those footsteps and much more as 
television stations begin broadcasting 
in surround sound. From the stand- 
point of the home audio/video enthusi- 
ast, surround sound is about to 
become as desirable as stereo. 

CBS, NBC and PBS are taking the 
lead in surround-sound broadcasts of 
football, basketball and baseball 
games, in addition to movies and 
selected episodic productions. Broad- 
casters, in fact, have been ex- 
perimenting with surround sound for 
some time. The past two Super 
Bowls, for example, have been aired 
with surround sound, and “Late 
Night With David Letterman" car- 
ries surround sound throughout the 
year. With a batch of successful ex- 
periments behind them, broadcasters 
are sel to expand their surroUnd- 
sound programming. 



Surround sound js appealing be- 
muse of its ability to put you in the 
center of the action. As the name sug- 
gests, you’ll require a minimum oft wo 
front-channel and two back-channel 
speakers to produce the surround- 
sound effect. More elaborate setups 
can include the addition of two side 
speakers and a center speaker up 
front for dialogue. 

These secondary speakers don't 
have to pack the punch of your prima- 
ry speakers either. While the audible 
bandwidth of the primary atereo 
channels rangeg as high as 20 KHz, 
the bandwidth of the surround-sound 
channels is generally restricted to 
about 7 KHz. This restricted band- 
width helps ensure that the very 
directional, higher-frequency infor- 
mation doesn't leak into the surround 
speakers. Most of the reverberant in- 
formation that helps create a realistic 
aural environment is located below 
the 7 KHz level. 

The brain routing the audio signals 



to the appropriate speaker is the sur- 
round-sound processor, which is built 
into a wide variety of new components 
on the market. Audio receivers such 
as Technics' SA-R477 ($530} and tele- 
visions like Panasonic’s CTL-27'913 
($1099) incorporate surround-sound 
processors, as well as a second, rear- 
channel amplifier needed to power the 
back speakers. 

Separate add-on components, such 
as the remote-controlled Audio- 
Source SS-U ($250), package sur- 
round-sound circuitry with a 
modestly powered, 30-watts-per- 
channel amplifier for the rear chan- 
nels. The rear-channel amplification 
should never be so powerful as to over- 
whelm the front primary speakers. 

Cinema sound 

While surround-sound circuitry can 
enhance your enjoyment of any audio 
source, surround sound is often at its 
most spectacular when used with vid- 
eo. Dolby Surround is the de facto 
standard used by broadcasters and 
moviemakers alike. The Dolby 
, Surround circuitry extracts the 
■ surround-sound information en- 
coded onto the video's audio 
tracks. In addition to limiting the 
audio signal bandwidth, the 
Dolby circuitry adds a tiny bit of 
time delay and noise reduction 
during processing. 

Dolby Surround was conceived 
as a simple, passive circuit that 
could be inexpensively added to 
audio/video components. More 
than 30 manufacturers now include 
Dolby Surround in one or more prod- 
ucts that are becoming less expensive 
all the time. Yet while Dolby Sur- 
round did enhance the soundtrack of 
films on home video, it didn’t quite 
match the spectacular performance 
level that frequent theater-goers had 
come to expect. 

Demanding movie buffs now can 
opt for components incorporating a 
new' circuitTy called Dolby Pro Logic 
Surround. This system eliminates the 
hoie-in-the-mtddle perception that 
was sometimes produced by widely 
placed speakers. 

No phantoms 

Pro Logic circuitry is active in the 
sense that it enhances directionality 
while decreasing the amount of unde- 
sirable leakage. Pro Logic circuitry is 
must noticeable with dialogue. Rath- 
er than relying upon a phantom center 
channel comprised of left- and right- 
channel stereo information, a steered 
center channel is used to anchor the 
dialogue to its on-screen location. 
This means that you can sit off-center 
from the primary speakers without 
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the dialogue seeming to drift away from the 
mouths of on-screen characters Pro Logic 
components generally provide for the addi- 
tion of a small center-channel speaker to the sys- 
tem. The availability of Dolby Pro Logic means 
that a surround-sound system similar to those in the best 
movie theaters can be created at home. For example, Den- 
on’s new AVC-2000 audio/video amplifier ($ 1000 ) can pow- 
er five channels: front left and right, front center, and rear 
left and right. The A VC-2000 also hasa3-position time-de- 
lay switch so that the surround effect can be adjusted to 
suit the size of the room. 

The Dolby Pro Logic surround effect in the A VC-2000 
can be adjusted in other ways as well. A wide mode in- 
creases the apparent separation between the left and right 
speakers. There's also a phantom mode that helps localize 
the dialogue when a center speaker is not in use. 

The A VC-2000 also has stadium and hall modes that can 
be used with nonDolby-encoded material. Many compo- 
nents, in fact, include some general type of surround- 
sound circuit for use with non Dolby -encoded material. 



Other modes 

Yamaha’s line of digital sound processors offers Dolby 
Surround as well as a variety of preprogrammed settings 
that replicate various acoustic interiors. Yamaha's DSP- 
100 U ($699), for instance, offers a Dolby Surround mode as 
well as two movie theater modes with variable options. 




performers Carver's CT-1 7 preamp/tuner (above|dnd Pio- 
neer a * VSX-9 §0G$ audJovideo receiver have Pro Logk built Jn. 




One option is an acoustic simulation of an old movie house 
of the type where classics like "The Maltese Falcon" were 
first previewed, The acoustics of more modern theaters 
can be simulated as well, for Indiana Jones fans. The DSP- 
100 U can also re-create the acoustic interiors of various 
concert halls, jazz dubs and discos. 

Dolby Surround is also sometimes combined with pro- 
prietary circuitry that can yield interesting sonic effects. 
Carver, for example, uses Dolby Pro Logic circuitry to 
complement its own Sonic Holography circuit in the CT-17 
preamplifier/ tuner. The Sonic Holography circuit is de- 
signed to make the audio wider, higher and deeper. 

Whether used alone or in tandem with other circuitry, 
the goal of surround sound is to retrieve and restore the 
spatial information present in all acoustic situations. Man- 
ufacturers continually approach that goal in different 
ways. Sony, for example, employs a 2-speaker approach in 
ite hew line of televisions. For the moment, however, au- 
dio and video components featuring Dolby Surround best 
put you in the center of the action. M 
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Euch Songtech syalem feature!* a 
microphone, echo controls ami other 
easy-to-use features. The machine 
plays a variety ofSongtrax audio cas- 
settes made for karaoke use. Side A of 
each cassette contains only the musi- 
cal arrangement to the song. Side B 
includes a vocal guide to the song, to 
help you rehearse. Four- song cas- 
settes cost $8; rt-sdhg Lapes cost $111. 
More than 300 different songs are 
available, ranging in appeal from 
Frank Sinatra to Prince. 

Two of the Songtech systems differ 
primarily in their ability to record 
your vocal efforts, The Junior Studio 
system ($60) comes with cables for 
connection to any portable tape 
player. The Junior Studio II ($100) 
includes a built-in stereo cassette 
player/recorder. 

Songteth's Studio R ($300] is mure 
appropriate for the professional or se- 
rious amateur who needs an inexpen- 
sive way to practice vocal stylings. 
The Studio R system includes ait 8-in. 
weaker, 2 microphone inputs, a dual- 
well cassette recorder, adjustable 
[■itch control, a microphone mixing 
control, an output fur connection to a 
separate monitor or PA syatem, and 
auxiliary inputs and outputs. The 
auxiliary inputs can be used to con- 
nect an electronic keyboard or guitar 
if desired. All of these features are 
shoe homed into a very portable pack- 
age weighing 16V£ pounds and meas- 
uring less than 13 x 18 x 10 in. 

Maestro I 

The term one-man band takes on new 
meaning in the hands of Breakaway 
Music Systems. The company's Vo- 
ctdizer 1000 ($300i is a music synthe- 
sizer triggered by the human voice. 
Simply humming into the microphone 
1 l ansforins a dum -de-d um • dum into 
one of 28 different musical instrument 
sounds. Most of the sounds duplicate 
standard instruments such as guitar, 
trumpet or violin. The VfK-alizer 1000 
also includes some unique “instru- 
mental" sounds, the oddest perhaps 
being "Sara, " the name of a baby bom 
to a company employee. Playback can 
he done using the machine's built-in 
speaker, through headphones or 
through a home hi-fi system. 

The 3-pound Vocalizer 1000 comes 
with a dozen builL-in background ar- 
rangements, generically labeled ac- 
cording to genres ranging from rock 
tu reggae. Supplemental musical ar- 
rangements are available from plug- 
in Smart Son p cartridges ($20 each). 
The Vocalizer 1000 also is able to com- 
pensate for bad humming by combin- 
ing pitch tracking with what the 
company calls Voice Guide technol- 
ogy. Pitch tracking allows the 
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The vocalizer 1 000 and Sony 
Drumpad [[Qpji: music Tor novices. 

I T'S A SHORT leap from listening 
to music to making your own. You 
mighl not solo at Carnegie Hall 
right away, but youll quickly jump to 
happy amateur with the aid of various 
devices designed to make your in- 
volvement with music easier and 
more enjoyable. 

Musical aids vary From the simple 
to the complex. Most of us, for in- 
stance, have tapped a drum beat on a 
table in time to music. Advanced fin- 
ger Lapping now can be added directly 
to the musk with the help of Sony’s 
DRP-l digital drum pad C$50h 
The DRP-l is a 4 x fi-in. device that 
plugs into the microphone input of a 
home stereo system or portable 
boombox. The drum pad electronical- 
ly reproduces bass, snare nr synthe- 
sized drum sounds at the touch of a 
button. Additional buttons reproduce 



cow bell, hand clap, high-hat 
and other percussive effects. 

The DRP-l is a useful rhythm- 
teaching device. The tempo can be ad- 
justed from slow tn fast, enabling the 
would-be drummer to create a rhyth- 
mic combination of sounds. Eight 
rhythm patterns can be stored in the 
ORP-l’s memory. Drummers can ei- 
ther play along with the musk nr mix 
a solo riff of their own onto a tape. 

Minirtudioi 

You can move from drumming to sing- 
ing with the band, thanks to a line of 
products available from Songtech, 
The Singing Systems developed by 
Songtech are based on the karaoke 
concept popular in Japan. Each of the 
three systems allows you to sing, mix 
and record y our own lead vocals 
against a backup track of contempo- 
rary music. 



TALENT 

Ever wish you could play an instrument or write music? 
With the latest electronic tutors, you can. 



lie. 
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machine to digitally sep- 
arate the desired notes 
from unwanted over- 
tones. The Voice Guide cor- 
rects for off-key humming by 
substituting the nearest harmonious 
note culled from a built-in index of 
pleasant sounds. What comes out 
sounds good even if what you put in 
doesn't, Whilethe Vocaliaer 1000 may 
be perceived as a fancy electronic ka- 
zoo, it can be a sophisticated aid to 
music composition. The Vocaliaer 
IIKHJ includes a multi track digital re- 
corder with a memory capacity of 
more than 1000 notes. This allows you 
to lay down an electric guitar track 
— complete with slide effects — over a 
previously recorded saxophone track. 
The results can be stored on blank 
Smart Song cartridges. 

The MIDI link 

The fact LhaL the Vocaliser 1000 is 
MIDI compatible makes the ma- 
chine's composing capabilities truly 
usable. MIDI stands for Musical In- 
strument Digital I nterface, a technol- 
ogy that allows a product Like the 
V ocalizer HJOO Lo interact with a slmi ■ 
larly equipped electronic keyboard, 
for example- A basic musical idea re- 
corded on the Vocaliaer l(H)0 could be 
transferred loan electronic keyboard 
for further developme nt. 

An aspiring composer, in fact, 
might want to use the MIDI connec- 
tion to interface with a personal 
computer running a new music tran- 
scription program called Finale, de- 
veloped by Coda Music Software. 

Finale is expensive ($10011) and 
complicated. Bui once mastered, it's 
an enormous timesaver. In a nutshell. 
Finale instantly transforms a played 
note into musical notation that ap- 
pears rm the computer screen, Hathcr 
Lhan having tn re-create an improvi- 
sation with pencil and paper, it's 
preserved on-screen in the form of 
electronic sheet music — G clefs, half- 
notes and all — as the music is being 
composed. The Finale program is also 
versatile in that it can be used with 
Apple or IBM-compatible computers 
with one megabyte capability, so mu- 
sicians with different computers can 
communicate with each other. 

While the Finale program mighl 
not be accessible to everyone, its 
practicality is the result of advances 
in digital technology such as MIDI, 
that allow musical instruments to 
communicate with each other and 
computers electronically. This tech- 
nology puts the joy's of music-making 
into more hands. Music critics might 
debate the results, but in the mean- 
time, a lot of people are going to be 
having a lot of fun. m 
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rotary trimmer tine problems 

• No more trouble with trimmer 
line — never buy line again! 
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STOMIZING 
YOUR 
COMPUTER 

You can turbocharge your present PC — or make 
it answer the phone and send a fax. 



BY RON SCIBIUA 



Yoy can reinvest In you* computer with add-on boards for 
speed, graphics and commufiFcabons. 



T HE IBM PERSONAL Com- 
pUler might not bf the perfect 
machine, but. you certainly 
can't accuse it of not growing. Thanks 
to an open architecture that lets own- 
ers expand and modify the basic sys- 
tem, the IBM PC and its clan of clones 
have learned how to age gracefully 
— and usefully. With a careful selec- 
tion of both transplants and add-ons 
you can transform your machine’s 
personality and multiply its utility. 
Want to raise your PC’s IQ? Re- 

E lacing your computer’s mother- 
oard, its “neural network,” with a 
new and more advanced model is the 



most thorough 
— and expensive— 
route to boosting your 
machine’s basic brain power . 

For prices starting at 
around $1300, companies Like Haup- 
pauge, AMI and Mylex will supply 
you with a new motherboard based 
on Intel’s powerful 32-bit 80386 
microprocessor. Other companies 
offer lower priced boards based on 
Intel's less-powerful 16-bit 80286 
processor. 

A somewhat less effective but 
simpler Way to get some additional 
smarts for your machine is to install 



an accelerator card. This expansion 
board contains a faster microproces- 
sor and high-speed, on-board RAM. 
Intel and Quadrant, with their In- 
Board 386PC and QuadXT386 boards 
(both $995 1, are two manufacturers 
supplying ’386- based accelerators. 
Among ’286-based accelerators, two 
of the best come from Microsoft and 
SOT A Technologies. 

Add-on boards snap into so-called 
expansion slots under the hood of 
your computer, and the number of 
free slots varies among brands and 
models. For the slot-poor PC owner, 
Microsoft's Mach 20 system puts onto 
a single multi module board an 8MHz 
(megahertz) '286 processor, 16KB 
(kilobytes) of high-speed RAM (ran- 
dom access memory), a mouse port 
and, optionally, up to 3.6MB (mega- 
bytes) of expanded memory RAM and 
a floppy disk controller able to handle 
any type of 6.25- or 3. 5-in, diskdrives. 
Prices are $495 for the basic board, 
9395 for the memory module (with 
512KB RAM), 999 for the disk con- 
troller. 

Compared to Mach 20, SOT A’s 286i 
system (9495) runs faster, at 
12.5MHz, and collaborates with a 
wider range of computers, including 
both dual-speed turbo 8088s and 8066- 
based PCs like IBM's own Model 30. 
It lacks a mouse port and needs a sec- 
ond expansion slot for its extracost 
floppy controller “daughtercard” 
(9149). You can add up to 3MB of 
RAM, via a modular memory board 
($295 without RAM chips). 

Despite the allure of Faster process- 
ing speed, upping your machine’s per- 
manent memory capacity by adding a 
hard disk drive is probably the first 
add-on you should consider. You 
can install an internal hard disk 
drive — Seagate, Mini sen be 
and Priam are among the 
leading brands. Or, if you 
have the slot space, you 
can opt for an even easier 
though slightly more costly so- 
lution— a hard disk with an inte- 
grated controller on a single 
expansion board. The clear stand- 
outs in this field are the two Hard card 
units, available In either 20MB ($795) 
Or 40MB ($995) capacities from Pius 
Development. 

Improving your unit’s video output 
should be another high-priority up- 
grade. Today the name of the game is 
VGA, the high-read uti on standard 
that IBM introduced in ’87. 

Many suppliers offer high-quality 
VGA -compatible boards (priced at 
|495 and up). Bronx, New York- 
based Willow Peripheral* offer* two 
multipurpose VGA boards. The Pub- 
lishers’ VGA board ($699) lets you 
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I| 


-JiJr 4-o* x 3" w MoufifS afiywhete 1 

rafl" rjcl££lifin F-iHhnmeiAcQmrTMrc:-;il! 1 


Mobile nomes 12V Model avada&le. 
VAMPDlfT INC. 795 Peace Portal. 
Elaine. WA 9S230 iAdu s*ior jhippinQ) 


S27e.cn 



TELEPHONE LISTENING DEVICE 



H| 

I 

^ s e i 



Nnd littftft'rtf f li p W i 1 0 m m tflu « 
»Wi BMP l^p LWHl'l (T VM 

^ I™ mi, 

^ PTW' I !OTD RWF’fflb 

kjM-L pT Itt&ft ‘wcvir w*w* 

w leu. In buq up 






£-upar Pipwarful 

FM TTUWUWTm 

■1^i!fii M# \M mt *u T*4/f w*' 

TitfWMt iS t? Ik "*r T t*t FU irfp (jfj tp 
U ifl n IV'rp |w « I 
fw -.jj-jj |l 1-iWrl VMikMrtlO«4lba 
H. Ulll jS 1 GM 



I] 



BUY OWE AND WE’LL MAKE 
YOU AN EXCLUSIVE DEALER 



max stir 1 atv 




1 21 ptori-gH gr^ oitff. Pkgflpj 

Call ToD-Free 1-800-255-2511 

IW and Alaska 716-S55 2226 Cotecl 
Canada Toll-Free J SHO 336^012 
Recreative Industries, Jnc. 

60 Depot Street, Buffalo* NY 142 06 




* 1 “., 4,000 



wotdwofklnc Hems in tho 
rialinitive laurtebaok. 
Sena your Si. 00 today to: 
CONSTANTINE'S 

£05? £ Eaa.lcnfla.iBr Fn»d 
Bn**. NY 104*1 





EARN S250K YEAR 



TflCtinblbpy Available Nr 
Most Wastes 

■ Mo Technological Education 
Necessary 

Must Hwn Busimei* Background 

WE PROVIDE 

ERA Recagnized Technology 
Complete Training 
Cemhed Laboratory 
Job Eiperionced Eng Inter 
MH 525K INVESTMENT 
(714)846 8416 




Strip In Summer 



ELECTROMATtC 



For the ARROW TR- 550 
Trigger- Feed Glue Gun 
Easily seals out drafts in 
Winter and then strips off 
in Summer with no 
damage to surface. 

Arrow works for you 
all year around. 

Arrow Fastener 
Company Inc. 

271 lYlayhill Sirset. 

Sadctle Brook. NJ 07662 



Seaf in Winter 



Peel off Summer 



met I 

•Ilf ! }VAMtM 

WEATHER- 
STRIPPING 
12 
B” STICKS 











IF ’VOU DON'T BUYTHIS 
HAMMER, THERE'LLBE 
SERIOUS REPERCUSSIONS. 



Every rime 
you strike j blow, 
vibrations are sent 
tearing through 
your wrist, up your 
elbowandinto 
your shoulder 
Unless you're 
using the new 
Stanley Graphite 
ham met 

The Stanley 
Graphite reduces 

harmful vibra- 
tions and Ids you 
hammer easier 
for longer periods 
of time. 

The Stanley 
Professional " 

Graphite hammer. 

The only hammer 
that makes those 
heavy' pounds a 
lot lighter. 

helps ymi io iMn-pt r>*bl. 

A WARNING-rrntn: i Yuim-ii - w . r -urn t i> 
t IWAunln ITiV^liyilitm^'TArVJar. 1 ^- IVirkv 



> Vfhrn ustitf Hjji.rjut jh:/ iJjjuJl fod- I 



CUSTOMIZING 
YOUR COMPUTER 

import images from any NTSC-com- 
patible video source — a camcorder, 
for example. Willow’s VGA-TV board 
goes the other way, sending VGA output 
to NTSC video receivers — VCRs, for ex- 
ample. Digital Vision, of Dedham, Massachusetts, makes 
Computer Eyes, a full -color ($400) or black-and-white 
($250) digitiser system that grabs signals from any stand- 
ard video source and stores them in your computer. 

Another way to give your computer eyes is with image 
scanners, which read photos and artwork into a computer- 
usable form. Among the best of the desktop units, which 
link to a PC’s serial port is Hewlett-Packard's ScanJet 
Plus ($2190), a 256 gray-level machine, DEST'a PC Scan 
2000 ($8035), which reproduces a full 256 gray levels, and 
Canon's simulated 32-gray-level IX-12($ll90). For more 
casual users, hand scanners may suffice, especially if 
you're scanning only small areas, like logos or signatures. 
Units are available’ from The Complete PC ($249), Logi- 
tech ($299), Packard Bell ($3491 and others. 

Electronic communication with the outside world is a 
major reason to own a PC today, and modems are becom- 
ing a must-have accessory for many users. A 2400-bps mo- 
dem, which can transmit text at approximately 2400 words 
per minute, is probably the soundest investment for fre- 
quent tetecommunicators. 

Most 2400-bps units sell for under $200, and serviceable 
1200-bps uniu are now available for less than $100. Key 
modem suppliers include market leader Hayes Microcom- 
puting, Ven-Tel, Oki, U.S. Robotics, Zoom Telephonies, 
Megahertz and Practical Peripherals, 

Portable modems are great for on-the-road computing. 
Northport, New York-based Touch base Systems’ palm- 
sized World Port 1200 and 2400 models ($199 and $359) run 
on either a &-vo1l battery or AC, 

F ax boards enable PCs to send or receive telephone fac- 
simile transmissions. They're primarily useful for comput- 
er owners who need to send messages to a variety of fax 
addresses and want to automate the process. Quadram 
and Intel offer fax boards, the. IT FAX 9600 ($795 includ- 
ing a 1200-bps data modem) and the Connection Coproces- 
sor ($995), respectively. These units use a separate 
on-board microprocessor for so-called "background opera- 
tion." an important feature that lets your computer keep 
computing as you send or receive a fax. Quadram also mar- 
kets the most cost-effective units for the occasional faxer, 
the JT Fax, a 4800-bps unit available in either internal nr 
external configurations (£295 or $496, respectively). 

Several manufacturers feature add-on voice messaging 
boards that will have your computer business sounding 
like a Fortune 500 company's switchboard . These add-ons 
offer features such as separate mail boxes for each person 
called, passwords, message forwarding and call transfer. 
Price tags start as low' as $1 SKI for basic systems like Natu- 
ral Microsystems’ Watson. Another voice-message sys- 
tem vendor, The Complete PC. offers a $349 VM system 
called The Complete Answering Machine. It also has a 
combo hoard. The Complete Communicator ($899), that 
packages a Group Ill-compatible fax modem, a regular 
2490-bps Hayes-compatible data modem, and a voice mes- 
saging system all in one slot. 

If you need to stay in touch with your investments, there 
are several companies that can put you in constant touch 
with the stock market. Lotus Signal ($599) uses an on- 
board FM receiver and software to pull in financial data. 
CableSoft’s Live Wire system ($995), meanwhile, uses an 
expansion board, software and a cable TV line to tap you 
into the Financial News Network's stock data. With tur- 
bocharging products such as these, you ought to splurge 
on a pi nstriping kit to detail your muscle PC , w 
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BARGAIN HUNTERS 




PUBLIC NOTICE: 

Due Id a sanely of reasons. |o^en:^odLC1ior , s. die- 
mminufld I Irma, Et...} rmsflurM wart A dhenbulfiri 
ge: STUCK-wiih Inwu^MB tfui mmn &m liqudaied 
D AUAHK wle*j In, lays down cash, JndlajuJS Iho 
bncud In vawwy. This Is haw we ten nlTw you 
produdft at UNBELIEVABLE SAVlNOSI Juai 
LOOK at me vsIlcs below -and c^de 1 tDday 
QUAffTmES A RE UMfTEDt 



Skhlaoe, SECURITY SV5TEM 

KEEPSAFER PLUS 









■H 








,_^z£3 


7^ -s; 







Ufa. Sugg, 
Relail: | 4 «M 



| - AOtfanoed control csjnwle 

* When away from home , sei eaii Certify fleiay on selected srtfrarass 
(up to *0 s&conflst, Leavo and rotunn wo sounding alarm 

I * 5 alarm modes. ■ Handheld ternere control. 

| * 6 transmitters with Call 6 eels gF sensors 

* Back-up Power Supply Upil. Insure* 

Oominuous operation op to 6 nourg ir power 
supply Fa is. Recharp.es automatically when 
AG power is Oil * Easy msEgFIglion 

I * Mein unit dim 1 3 " W. sr ST. * £-1 !TO 
| ■ One Hear Warranty I 



linrjiAFhK 



*198 

\ Ham MU ei4MH144e? 
Iniump ShcLHve 13. id 



8x POWER ZOOM 
VHS CAMCORDER 

■ Bjc Pcww Zoom iens UiU^abte ipeed wtift 
macro r^tun 

■ Electronic viewfinder icr instam playti&th 

- 1M0Q0 hi^n ipead etedrwiicstiutlef lor 
bJi^ -heg Eli linages 

* HQ (H>gfi Ousityt pdure 

* ur CCD image wrw W.--F I .-6. 

-e^WiUldB TOCtjfrtng hnyg ji £P mode 
+ AaBo Idgus. "is wtirte betaine* and 
dalatime 

- Dim Appr^ ’6 r 4-3*'4r W ^ i ffTJ 
+ MVpghn ?&ibs ■ Model* VL C73LTA 
+ Caw mwlol f W7377A 1 W ftiy Factory kVarFarory.' 
Pit k j*gw JnelUdbJ. 

-Cawying case. - 1 hr bartrary pack 
-■ AC indaplEi rhirnri 1 

- VHS tiSstriB adiiplor ■ VHSCfannk tape 

- A/V cuiipul cable «RF centner - Swap. 

- DC quI cable - VHP eoruracttfig cable. 

* 1 "AA" battery L y 

*LliHum battery 




Mfg. Sugg Hetnir 

$1,799.99 



GfttfARk PRICE 



*799 

Him Mo & l*3i 
nidi*tgA*H»* (11 Ml 



DUAL BAND 
RADAR DETECTOR 




ROADMASTER 



+ X and K band 

■ Dual CfflMfBfBJdn 

supech^lprixlynfi 

* H^nw^y.'Ortv 

f#ikK|oi virtch 

- *ud«3 signal 
tou-te txjJJt- 

■ High g& In 



ammna 

■ 1 2 Wlhoc power jack 

■ 5 Ltd Signal lfr«^ iivJiLdlur 

- As ied*i signal ■tcreae^ maa LED'a light up 

- DflffiClIOfi tandwienh. : iQQMHZ X BAND 
: 2 M MHZ K BAND 

■ RAouivmr g*ut l DQ dD minimi . t 

- 'Dai 1 ! dr visd mounting. 

■ ffl D«y W«rnntyt ManuteCturer s 

■ FMiory Howl F«iary Suggested PSeianl 

Raftectl 5249.95 



SHARP 



IneiUrtus 

■■ ADlOlO R&dai Oatedof 

■ Spring chp 

■ i powF*' oont wilh hrs* 



DA MARK PRICE 



* 59 

hw*nq a S4CS.1MWT 
TSdiHl S^ibVland l&SO 



m-r-^T hi ■' 



PC-4502 HIGH 
SPEED LAPTOP 
wilh BACKLIT DISPLAY 



RAM 



- 840 K RAM 

■ Dual 3.5' 72®t 
ikwpv iKiww 

■ High spoed 
tfOCefiSOr (7 16 
MHZ} 

- Bacfcin lummatM 

EUE4rt^» Cry&ie 

- MS DOS 3.2. 

-GW BASK: 3.2. 

■CPU B^I&H 

cdToahbie 
proceswr 

- iBM ODnvetible 

■ H^h sfH^rgpnur us 42% Ms-lie |hoji IPMI 

- One UJrJl^ji pon £ axurruu 5-1W FDD pgn 

- 3B key aiapiLubijcaa keyttturd 
Milh sapa-are numafit Keypad 

- Llpillweghl cufnparf single uni 
KuLgn ■ Heth^geablti 
4 AC SJJpID- 

■ Skm l icf oqiKiriaJ CRT adapeor 
v EM5 cart 

■ WshM 10 ItPG 

■ &m 12-1 -'0 TV « 3’H s J>3‘4-D 

■ Mdd*‘ t ^ Him Mu E I4CH I1B3E 

■ Or» Thp Wa^rantyl T i-nyr^j 5n^.w*-i3 iu&b 




Mlfg Sugg. Relail: 

$t ,795.00 



DAUaHk PfliCE 



*899 



78 PC. TOOL SET 




This high 
quality 78* 
pc. Home 
end Auto 
Tool Kit has 
everything 
youll need 
for a multi- 
tude of re- 
pair /ofcff 
Ideal for do-it-your- setters! 

* ChromE 1 vanadium s(e&l 

* ,■ Manufacturer's 

* Molded P |as1lc canytn^ Suggo&Lo£S Rota ,, ( 

$129.95 

* MANUFACTURERS 



LIFETIME 

WARRANTY! 



DAM ARK PRICE: 



**59 

nmm Mu B I Ida IQTSafl 
IruufAdShcmN^ |T« 



NAME 

ADDRESS. 

CITY 

PHONE 



ST- 



ZIP- 



PLEASE 
SEND ME 

EKLrvxnr tu -h 
lID 

ECWTHTHTAi 
n.MT s r>$, ■ 



Q TY DESCRIPTION 



ITEM* 



SH 4 ffiCE 



S; 



PUSH DELIVERIES 
ONL v 53 95 plL* nfmal S-K 
Lock for m* pl&-w £ v 

your owrylgrl F 



FOR FASTEST SERVICE 
CALL TOLL FREE 

t - 800 - 729-9000 

□ CHECK/M.O. QVISA 

□ MA STERCARD □ DISCOVER 

fiS Send To: DAMARK INTERNATIONAL, INC., 67 D 7 Shingle Creek Parkway, Minneapolis, MN 55430 ' 




OTCTR 3 — 

5T5haT0FF" 



SUB TOTAL 
MN 4iM True 

Total SA*\ 

BRAND TOTAL 



EKP DATE 



D-HSS 

Cun SotIm: 1-613-548-^W I 
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Amazing results: 

After five years, 
owners still 
more than 



7 out of 10 NordicTrack 
use their machines 
3 times per week 




ordiclrack 



The most effective aerobic exercise 
machine on the market. 

In 1988, Mari tz Mar- 
keting: Research conducted 
a survey among NordicTrack 
owners who had owned their 
machines for mare than five 
years. Their findings showed that 
fully 69% of respondents still use 
their machines an average of 3.5 sessions 
per week, 25 minutes per session. 

Their reason is simple. They have 
Found that NordicTrack not only exercises 
more muscles and burns more calories in 
less time than any other machine on the 
market, but that it s mentally and 
physically more stimuli! Ling and enjoyable 
as well. 

Cross-country skiing — the best 
aerobic exercise. 

NordicTrack duplicates the motion of 
cross-country skiing, which experts agree 
is the best form of aerobic exercise. 

Better than hiking, rowing, running ur 
swimming 

It works all the major muscle 
groups in your body: arms, 
shoulders, back, stomach, legs, • 

Which means you achieve your fitness 
and weight-loss goals quickly and easily. 



Patented flywheel and one-way clutch 
mechanisms provide true 
cross-country ski action. 

NordicTrack features proportional 
resistance which places primary efFort on 
the rearward sl ride just like cross-country 

skiing. 

Untike shuffle-type ski exercisers, the 
system allows you la develop a rhythm and 
continuity of motion that makes exercise 
more pleasant and easier to sustain. 

Discover for yourself. 

Call today. Or fill out the coupon below. 
Well send you a free full-color brochure and 
video that describe in detail why 7 out of 10 
users have kept their fitness and weight- 
loss goals on track. 

Free Brochure & Video 

I 1 - 800 - 328 - 588 S t 

— In Canada 
□ *t?rid mr » frw brochure 

I □ Mw 0 virfpo U« I* □ VHS □ BETA I 
Nami 1 

| S trail | 

■ QHy Stale Zip . 

I Phr>fi* ? | 

• U1 JonuLhtkn tike ■ Chastn, M> 55318 . 

I _ 



CUSTOMIZE 
YOUR HOME’S 
CLIMATE. 





Advanced 
lech no logy 
puts flobert- 
ahaw elec- 
tronic ther- 
mostats at 
the leading 
edge cl the industry. They 
kedp your home Or Office comfort- 
able, with conwnlence-you never 
have io remember to change the 
temperature setting. So smart, 
they're guaranteed to pay for them- 
selves in energy savings within one 
year. 

See them, and the complete 
line of Ftobertshaw thermostats, 
with a model tor ewry budget, at 
your hardware store or home center, 
today 

Comfort, Savings, Convanlenc*, 




CdNTOdLS COMPANY 

Consumer products Mar Kei^ Group 
*3625 Ntaflfm Ro*d 
Dalla* TO 75244 

Th* ii m | i y Control Cempanjr 9 





PRAZt PRECISION MILL 



31 m' bPMLi 
QO 02 ACCURAC1 
[ JT% ' Hffih A 

kjwuuld 
many jutttsv 
■htmnfD 

WM&HT :pu f 



mill 

r fLili ■ T” I 

l M r^FUJ&it 
DDtM AtLufcAt.* 
J h ’ mill cap 

J ATlRll L TAP 
WaHT rjs I 
nt** m rw 
IfW 



SEND FOR PR AZl VI DEO FULL COLOR V H S 
DEM Qm T RAJ ION AND I NJTflUCTI L3 HA L 
TAPE N AH H ATE D 6 Y VI A5TE R MAC H 1N15T 
11-9.95 

CALL OR WR>TE FOR FREE iSkOCHURI AND 
DISTRIBUTOR IN YOUR AREA 
PftAZIUS.A, 

SS 50 CERRITOS F-CYPRE55. CA. 9M30 
714 995-8555 



QUALITY CLOTH 

SANDING BELTS 

HOME - WORK - HOBBIES 



BELTS FIT AIL STAND AH D MACHINES 



Sue 


Oni 


Sih 


Pir Bvi 


TO 30 


S7 75 


Sr 27 


>11 


DO 


1 x 42 


.17 .05 


4 K 21 . 


>12 


95 


1 I 44 


li.W 


4 s 21 Va 


512 


90 


2*17** 


.».» 


TO 24 


S13 


50 


2%2t 


sa 50 


A %Zt 


>14 


5D 


2 V1 ijc21 ¥,6. . 


sa « 


4VTOZE 


>15 


50 


k 16 


■S&.25 


4iM 


SI 7 


75 


3 x 19 


39 M 


4 137«4% 


Slfi 


25 


3 X 2F .. . 


. $10 00 


TO 52V* 


520 


95 


3 1 aa^ 


SI 0 45 


4 1 54 


£21 


75 


3x24. 


&1Q90 


51 


>39 


75 



1 . Spec ify fci" Wnod or Mel&l 

2 Will gJiip ps&cifT-ed — or specify rjfH 

3 OlNsr sizes avaiteblra— Pl«as# mquirt. 

■A MONEY BACK GUARANTEE 

Includes. S 3 . DO lor poaiagts A Handling in 
Coniine nisi U.$, (S 4 .&D U.S. runda DLJlSIdtl. 
Check or M one y Order W o h O no r V I SA , 
M^iei-Card. American Express. (Send card 
no. -5 exp. da!o). NYS RaaiMfllsadd Six. 

FREE GfFT WITH EVERY 
ORDER OF $50.00 OR MORE. 

FREE CATALOGUE SENT ON REQUEST 



JACKSON TOOL CORR 

DEPT. BAKE 
27-55 Jackson Avenue 
Long Island City, NY 11101 
718 - 392 - 4330 / T- 800 - 637-65 36 
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ORGANIZE YOUR CLOSETS 







TIMES THE 

■ET SPACE 



Great Closets As Easy As This,.. 



AMAZING HOLLYWOOD 

SPACE SAVERS 



• Mo more wrinkled clothes * Beautif ully organized closets 

• Save hundreds of dollars over custom closets 

■ Great for boats and RV$ • Strong- virtually unbreakable 
HOLLYWOOD SPACE SAVERS are (he close' organizers you're seen advertised 
on naborwkte television lor up lo face our low, low price. fl you respond quickly 
to the introductory offer, your price to HOLLYWOOD SPACE SAVERS is only 
99t each, sold in sets of tour. This sensational price is available only trough our 
rational campaign to a firmed lime. Respond before Dec. IS. 1989 to be 
guaranteed delivery. 

HOLLYWOOD SPACE SAVERS aie so rw and irwitee than the/re taking Che 
natal by storm. Designed wtih Euopean styling, each unit b 50 strong and dur- 
able that it's virtually unbreakable 

ORGANIZE N STYLE1 Say goodbye to messy, tfuttoed ctosets (crew, 
HOLLYWOOD SPACE SAVERS puts an end to ugly, overcrowded closets mat 
rumple and destroy your dollies Ybu could pay hundreds of dotes to custom 
Closet kits that are herd to assemble, but row tor only 99c per unit you can 
organize your doses like a professional 

We are so cerian that you will be defghted with purchase that we will 
refund your purchase pnce anytime within I Pull year after delivery. 'Ate strongly 
urge you to take advantage of this special sale and order several sets. At this spe- 
cial price, tbete c a limn of two sets of Hollywood Space Savers per address, 
but if you order cei ere Dec. 1989, you may order up to eight sets. Remember 

each set of Space Savers consists of 4 utils Extra sets help organize every 
cross! and make wonderM grits too 

Allow ^ is E ^veeks k y «hwry 



I Hang Hotywood Space 
Savers or- any closet nod 
Using ordinary hangers, hang 
up to five garments. 



4% Release one hook and 
mm dotttes neatly file into a 
vertical space. Lie magic, closet 
space increased 500% 



HOLLYWOOD SPACE SAVERS 

Dept CO-41 4 , 507 Maple Leaf Drive, Nashville TN 37210 

| res, ni irv Hollywood space savers on your morey tack otter. 

s«irfSpactSffwre|4pflfs4 



Send me„„_ 

□ One wt (J Space Saveli only 13.96 plte $2.50 pfih. fTntaJ $G.46l 

□ Two sets, only %7M plus S3 p£h. iTataJ *1Q7BJ 
D Three sets, only ill JO pJus 53,50 plh {Total Si 5001 

□ Fto sets, only *16,50 olus M piti {Total 522,501 

j D Eight sets, only 529.00 plus S5 rih. fltfa! 534.001 

| Enctesed is £ . PA and TN resdents add sates tax 

j Wx» n»r change ff " r WHteort 

| M * - 
' WN£. 



I 

| ADDfi£5S_ 



STATE 



BEST BUY! 



EASY-TO-ASSEMBLE-KIT 5 

In Stock for Immsd. Shipping Of Pick-up, 
F-O-ft Iwmdi PA 
OWIY J Dr 3'i' diom. 

IML7'4'ib* # 11 

Comparable savings On didffr.t. from 4 id 7' 

Kill, available io fit ony floor to- -Hoar hi% 



Howl 

Showroom I 

Warehouse 
locations In: 

Pomona, CA 
4714) 5S0-57GG 
Sarasota, FL 
<an) 9H-1 m 
Houston. TX 
4713) 709-0649 
Chicago. IL 
1 31 2) 952-9010 



the Ipdtii 5rtQp 1977. E 




^eo-plf wkn'vH tacked nvery-w4i!!f* <*ll ul ther* 1 
iin t another spiral i!cht around Iha* IdUcHlI 
our ramhi nalio-n nf price arid quality o! mate- 
rial L add wor^fflomnip. W* bnli-PMn itl 
CALL OB WEITE FOB J 1 jW ” U_f! 

Htd.-H* wMi S^.-p Otf* PHiW. Eku I m. N»fiMa Raw 

~~ inm QuiTU li-Si&M. 7i« 



c^_ 



_W# _1K C *p t *J<Qrd A_Ond_ AMEC l 



THE IRON SHOP 



MANUFACTUSfPS 




* Bcevu e^ine^mg braakihoufft* A s« dl umn 
"’ek&YB IW1 *&0I iK^riiWj 

Iddil Hn\ili Iliad tram Inn pnim a I ih* hand Nflir 
Nypnoltc cartral. kve^ a! a rlisUnce Nd lewfi 
hw¥iees tapem This now 

thKWMTf If a flai niPfl.#r w nfi cu«y |i INI I r*neh&B 
rferacl to c ho- dbg' t n>ird fiandan hadiy pamlramng 
jbMlHl* Safer Kird. Y cl met* po^nrlu ’ Doga 
B’rtiplv Ctott'E *^1 fl TiAWU I3MJ4S C. tnftfcei lN^ri TON 

id pi*P£4 you Un*qu*tw 5am& 

inslfumpim pryj ■: i n h Dr UUW 

d!af>or«d by veterinarians tor Dog benevicr Haw 
jhbLfftflnifi 



VIprpiEjFi lands 



TEACH 
ANY DOG 
IN MINUTES 





Northern 



Whfro }fo fttsand l-tareVnert She*] 
ORDER TOLL FREE 

1-600- 533-5545 



M Owtf TVu la^-Tt/tw 




We tu-m ALL 
it* Parti to Build 
YOu i 1 Own SpHtml 




Custom wood Crib 

Hwyy duty sled rack la 13 V* a 
441ft "H AdMts lo any tefiDlh wfffi 
TWO 2XC* (rtal ¥H±jdBd|. 
k«p weed n«fl1 and dry 
Ham# 1M501 

sm $23,99 




Famous 
Brand 
Ga4 

Engines 

LartftfiJ: stfedon 1 TfKftswHfe 
□I w^nea In Ufcfc. 3 - 23 Iff, 
Hwnantal and v?r1«a? sKall 

S HP #805,1 Sjto $139*99 
H HP ■ 6Q-B1 £4* $209.99 
10 HP #4010 Gate $249.99 



IS Ton 
Log Splitter 

5 HPeng*W 111 GPM 
?glagff pufflp. 24' 
ifrOH*. S' WWig 

WwSfln. l*i men 

Hem aiT34 

sal. $799.99 

cuBhmnfd handte 

!_/ 

Log Blaster 

12 Ib Luffiber Jack loo 
S?SrtlE?r mwi| A1 stael 
hafif^4i 5pnr-i mrjpt 

®ga 'A'rth on* alfDAfi. 
US1 123.95. 

Item #11911 

5dNi $21,99 





PUP 

FtoflBbtnl 




Tough Tarps 




HB^y 


wwui paly tarps 


I*# n 


fftxnrtTsts 


at fs ft einfrv :i ti, 


KemA 


Eke 




1770 


e - j0' 


*z« 


i m 


dnllT 


S4W 


1773 


lOiU' 


M.M 


1773 


is'jde' 


sa.*# 


1774 




313.56 


tns 


vttdu 


sia.» 


1776 


ao'xao 


*39.66 


t777 


.30^-tff 


U7» 


T77S 


3Cx50 


*77.99 


trti 


30«.ea 


t97.» 


Shdfiirig not incJuded-. 



COnHnuaui 
□ sfierator 

Oelr^ia 33 airu.s #1 
twfv ye impfl a- ?hwv 
0 HP TeCumuti engirfi 
h» '--ah iron Bdwv«. 
Item ^ 16425. 

Sale $419.99 




l*y. Hon ter 

t2 n 0Ofl &XU 

Inh-n-Tjd f^rjoSfV 
res Vilely Shui-utf vaive 
Cofafiam oglml! lq -3D 
Gre&l PDf pod 1 Baling TV* 
rrt rckfJKjL HefTi 41725 

s*. W9.99 



Send rot >K?ur 

FREE 

Q4w«n| Iboft, FlTti 
I Equipawrit CiiafogF 

Save 
to 50% 

on Famous 
Name Brands! 



Smntf Or ClV for pur FREE 136 -pry Qiicowr 
Ifttfl, RfirrTJ arid Fcju^wrwn r CaWOgr 

Nfir^>- 



4> ■■•■'■ ■ _ 




City. 
5i. iif , 






MtKlham, Key *83025. 

P.0 Box 1219. Sumsvite, MN 55337-0219 



fi|{ Northern 

ORDER TOLL FREE 1 - 800 - 533-5545 





WORLD'S SMALLEST 

SVETA THE ft ST A TION 



TUI AM.*ZiNCT\bT4THIIta')MPiJrt{r THAT 
\Ol .‘CAM HOLD i'.m THt fAl-M f if YOVH HAftti. 
IZIbCITAR'i ni'Vk WiMlfiriPni ihiMlhr * Ait inn iin IpjiSb-h j 
LflnifHjlLHi pnn-mnn 1.1 .in I -.jix* il^ui wiiIh 

^1 VKJitlinii njidurAi*. jirI -*1 i IplH e»4 i jJsh 1 t«5<- nnly tl7'i 
Wilh Ik- iijptiiirul JuHyiuli^ ^i-n i| ■•-. 1 -i.. ft.n!i ( iiJL-t ji.H 
#!■! 



-liJU 111 vtm ( Art l^tnl ■TiTKilThK’ 



*4ftlftirin|UM I X'TN 
* WIND CUB L 
iwuiyiiLW mi iwifc 

*rrMrepAiui{r 

■ MWStW ri MI B HH"nin 



* Tl*# I H l>ftY 
*ai 1i :■■- 

^Ml rKK'ATANIMHn 
*Mf VJ HL AOV 
*I.INi ifAkHVAk^Kll 



Aw 45 CO I* lli-Dpng [Hi M^l tv ky C^l'cnNI D«l¥|iiH 
QUJCHy LMjINL LHiNlj SINCE ISfre 

DIG I TAR 

3A6S LlUb^J Artflud 

NV^iiJl- LJ !j A CA INISU -WT. A VISA 

UNDER TOD AV . 1 -000479- . I*M 

M l 7 Ml T lf> F* tvw 

Pf iM> -FT.IC 4 CwAuinfrf Mi. I f ri»pyj.yrfld 



CABLE T.V. CONVERTERS 

WHY PAY A HIGH MONTHLY FEE? 



AH Jerrold, Oak, Hamlin. Zenith, ScienLiTic 
Atlanta, Magna vox and ell spaciaiiied cable 
equipment available tor soipmeni within 34 
hours. For Tast service MC -VISA or C.O.D 
telephone orders accepted I &00) 94B-30-30 
60 Day Guaranlee (Ouansiiy Discounts) 8 A.M 
ID 5 P.ML C.S.T. CLOSED WEEKENDS, Send 
$gl1 -addressed glamped envelope (60? pdSl- 
ag^JkirciiEisog. 



1111: 



flics int. 



7.6 StiSODD 

Euirmarr ^ri#i 

Cjr^ntf rfrtlli. Ill HUB 



SdCi H! inon. Orders AcHJPlKt 










tHi Zifr 

■ ■tt Afkiw up it ? 6-B kitAi far \hipmrnt (RS2(XM|J 



-WOMEN: White (hese WWir Air Force Sly re 
Bomber Jackets were originally designed lor 
me n . we ca n t keep t h e women a wa y f rom them 
So, Smalt and Medium Women: We recommend 
you order size Men’s Small. 



< l-Jfl.9. mw l Id .,V,g [*r Ar‘i1h.ir r 741 



-Warm 
lining 



♦Full 
miiitary 
action cut 



Tu ciriler— comoLfti' and mail before deadline iIliI-l 



T he authentic 
Atr Force style 
IH5 Bom her Jackei 
inspired b> rugged official combat 
issue for pilots, navigators, bombardiers 
and u i !p i miners on B-17 K s, Mustangs, and B-2*> Super bombers. 

Here it is. an American classic, at an incredibly low publicity 
price (if you respond before December 25. 

These Air Force style B-l 5 Bomber Jackets arc the ultimate in "top 
gurT styling. Rugged g*Kid looks that flew the skies in two World 
Wars. . Dynamic sly te 1 hat blazed across the silver screen from Clark 
Gable to today's " top-gunners^ BuL why pay a small fortune for thh 
American Classic look! We’re giving away our authentic WWII style 
B-l 5 Bomber Jackets- -the same ones nationally advertised by us in 
leading media ffcmi coast tu coast for the incredible price of only 
Si 9,95 during this publicity campaign. 

Designed and tailored of AeroDyne 1 * 1 polyurethane for freedom and 
action... here are the famed features that made WWII Bomber Jacket* 
a legend: soft, supple construction; classic deep brown color: warm, 
furry collar: padded lining: snug, cold-blocking wrist and waiss bands: 
full from zipper: *nap fasteners: windbreaking/ water resistant 
const ruction; and deep cargo pockets flitrge enough to hold aviator 
glasses and scarf or a video cassette of your favorite WW 1 1 movie l. 
Our authentic VV Wl I Air Force style B-l 5 Bomber Jacket will not be 
.sold h\ the company at this or any price in any store. Every 
imported Bomber Jacket is guaramced for lifetime wear, or your 
money back. 

MOTE: Limit of two (2) per address at this price, but if your order is 
maited before Dec. 17, you may req uest up to five \ 5*) 

Please ntHC compary address for your records, 



■Warm, deep plush *Rugged action snap 
acrylic collar fasteners 

♦ Inside breas! pockel with binding 

■Two cargo-flapped pockels 



Bomher jacket an ma 
Publicity Hcqm-st Form 
in: HftM. B-l? Bomber Jacket Offer 
JU-IZK, Hm 1 7H,T. Hickwille. S \ I m)2 



TO K\ □ \ ISA □ UWIRUHIJ 
Enter rten 1 number uf your credit card. 

CotJ d i Eater nil n nr Ns number* below n 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

CtFd fiprff Dale 

■Ms- h 

Mr/Mrt 

M5 ■ Milt 



□ tw, m “Fhifif? 


only 




Art"' Sfirf. Full Sard 


$ 3.00 




banurr uf v hiCt silk 


w/ldtket 





R5W0 



□ [JaMik 1 Viator 
Claw«.Pn)tedi fmrn 
$9.rt ^uttrjvj^ltini^ 



only 
S i .DO 
■/Hckrl 



□ Chrci n*»ri. 

IlMr ebrdk. pmfaMr la 

Wl Ml 



11 1 VI ' 


Stzt" 


hum. <fn 


romi 


BS 1 ^72 t 


Small* 


Si 9-95 


< 


R3197J 


Medium 


S19.9S ‘ 


$ 


kllHJA 


Urfce 


SH.W 


1 


R5197* 

^ 1 


X-Laipgc 


Si 'K'K* 


% 


(151971. 


XX-Urg? 


S1M5 


s 



THE RETURN 
OF A LEGEND 














mmmWM schools 

McGraw-H3l Goalnniiuiq Edwial ion CenSer 
m\ CcnnKtitirl AvtevjS, NW, Washing!*-!. DC 30008 



o h der now! ; 1 -800*888- 4 6 68 (ext, 2035} Font ex International 

Orte for 519.95 t 2.50 s,h • Two for S37.04 # 3.77 s h 9777 W. Gulf Sank, Ste. 300 

(TX Res, add 8& sales Eax) or send Check or money Houston, TX 77040 

Older + make, model and year of your auto(s) to: Dept. JA 



Address 



&r?&1it9i2lp 

hStM SflwT^ Cftp-Cll 



POPULAR MECHAfyJCS • OCTOBER 



N Hikc il from me: SfRI training h jll ym 
nerd td slan milling goml money 2 \ 2 
mister auto lethniri jd or pick up extra 
ciih working on your friends' and 
neighbor*' cm/ 1 

Rjchaid Pern. Ame rim's ^ uinJngeH unde car 
rawr. kncphft ?• Imsdt hviiJ ;hj( Thai* why Mil 
asted #4.^ 10 .review Ml's newly expanded at-Jjaane 
ifimJpg m Automotive ,Se n icfcng. Be w-a^ Impressed! 
I knLi-k L-ci nivcr NRI'i tH3u«e from Hart mflnbh. 

\H\* ppia [ht-mlniiEecovctstge of i hr \m&a 
lucomoEih r advinL'rh hs backed up by Jufids-nn 

experience wlih phifrutoitaL Hiic-of’ihean 
rquipnncni. J'm cdirvlrtttd, NRI s gui the best 
u ajnirvjj. in auiomrulvr sot king going " 

Exclusive Him- -up video, hand vim 
equipment give you professional 
trouhksihooiing skill* 

^Lrh MSI. you lam 
prufciuunal Lruuhlr- 
itisHifing and service 
leehidque* as ? i iii *u Mfk 
with equipment like cite 

OTC MnqiEDT 20 CKI- 
hlcumniL Dfia|noitfc Ttwtf PlusNRl 
relnfm-sres your jU-Lmpuxtanl lime- up skills with 
exdutive Iiv-imceichi ivtti niajiui on videotape 

Thorough prqaruton for A5E certification 
Nttl mining is to cwqilcR, as a 
griduil f you'll k: fully prepared EO 
Wm h>-P n lit l hr eigjti different exams 

required fur ASF fAuromtHive Service 
Excellence) (XTEifi^Einn. i hr i me 
mark uE a highly 1 rained auhHUtitke pro 

Send today for FREE catalog! 

P 



Qiac k one free catalog only j ]f fl | M 

□ Aulerrwtlve Servicing □ Locksmith Ing 

□ Air Conditioning □ Bookkeeping 

D Small Engine Repair □ Electronics 



timwin iPHww prlnEl Ag« 



DO-ALL PRO 

INE YOURS 
TO KEEP! 



FOLEMRSAW WStltliTl 

m\ EQUITULERO , DEFT 11H1 miin\u 

KAMSJUCfTT. MO- B4I21 1 

ftush FREE bdtk B “toys teyour fulur*,” 

Kami 



Address 






City 


Slate 


Zip 









SPARE-KEY GAS CAR 

With Combination Safety Lock 
You'll never be locked out 

of your car again. 



K#4pupto4*pOT 
i<yv In hidden 
tonjuflmenl 



Gild Medal of kitomalrannJ 
Iflvimtons Exhibition, 
QanfvwSvKierltnd In 1WT. 



£MJ1$ 



95 



19 

(Not sold in stores) 

■ No wilting for your ajIo 
club la rescue you 

* Euy to thing* ih* 
combination number 

■ 11 your juto Is iloiorip link 
cannot be fueled 



This VET Did It -and YOU 

Ca !i D °. (t * 

now I'm hi nnerjel *1 ' T Q/V I 

J »4 V Locksmith. 
your iralnioH * 

|$ l^cmstlng- lf I c a n 
da *i awbody can 

^ 2 |*rMol in * pn ^ K — 

Make Up In S2G.W an Hour — even while learning ! 

Be a LOCKSMITH 



Train 

FAST 

at Homer 



If you enjoy fixing things, you're a "natural" 
lo make hundred* of EXTRA DOLLARS a 
year in ttie feicinating business of Lock- 
smithing. Rising crime has Increased de 
mand for service a thousandfold. Vat there's 
only one Locksmith fur every 17.0DQ people! 

COLLECT CASH PROFITS ALMOST AT ONCE! 

Ynu'rti "in business' ready to make S 1 Q Sc 5-26 Cfl 
an haw 3 law days altar you bag'll FdJey- 
Belsarws ShortCuE Irairtn “ 
sons complete will! Al 

PLUS 



a 



Easy illustrated lflS r 
pracLce equip men I 



anatde you to gat yOur sharp of this alway*- 
prdfhtable business. Hundfeds Wm'vc trained 
are doing it. So can YOU, 

MAIL COUPON to discover how Locksmith^ 
mg Can keep the extra money coming in dur- 
ing spare time — or ir> your qwn ftllhtlrm 
business. Ideal for retirement— good Jobs, too. 

raLWEELSAWI NSTlTtJTE 

tui Eqvltaaii Hfl . . Bipi. 11 TUI 

Ti.BIJ - 



id*. M*. N1 » 

K Hunt, Wilrniflifefi. “Oe I . — ■ 1 b niaku 5^0 a 
wc*h Ep ttA 

R 5t Lduis, — "I treafetl S1LQ lait 

lalurgjjr.^ 

Ed Ho -l-I- PiltBburfh. PJ 1 Vp ^luii/irM j;ninR 
>il to# i t moMini tn b ik fei qua r re ■ s, " 



IMS COUPON . NO SALESMAN WILL t*LL 



midi al iLm-ng tihrcfnium 



Wjmtag: TTwS^in JCqrCat and 

GMmrt be eywwd w*ft tooh. ft rrwtodf k ktM, cif ■ 
kcfciiTilfr ftpfrtiT, 

Satisfaction Guaranteed! 

If rot fully satisfied return within 30 
days for full rotund 



haJ ICCl 



FSirTTTT! 


CHFCCNIH 


•JD 


[_ 



Comfcfrwllon kxh nude by Pnvlo 1 

IJ 5 * b ll #f WU Pi Jrwj c 1SW HU 










Why are we giving 
away this rugged 
"Navigator"- style 
LCD watch . . . 



FOR 

ONLY 



(OFFER ENOS WHEN TEST 

INVENTORY IS EXHAUSTED! 



Thais right 

"Navini 

only' S2„Jf you 



sturdy 



You may order ihie 
etur*-Gtyle watch fur 
cal h L I, cou pon 



without delay. 

The "Navigator"- stylo - rugged 
and ma5c;uline-!pnking - is ere of 
tho mosi popular of jlI I welch ftyfes 
for lha adventurous, active man. 
Extremely practical in design, this 
walch has a fully adpslabEe black 
malte strop and a liquid crystal 
digital display (l, CD] thal Sells lima 
with ] ong-mnuing accuracy. II also 
features a handsome primed 12- 
hour watch face as an extra touch of 
elegance. 

Shock and waEer-ro&islanl, lb* 
"Navi gator' 1 -sly 1 1 ? watch is build io 
lake hard knocks. It's the ideal 
watch to wear when swimming, 
logging, playing squash, tennis, 
polo, mountain climbing - in any 
and every situation when you 
wouldn't Irusl she most expensive 
watch you already own. 

Haw can w« mailt 

•weft An Incradibl# offer? 

This offer is possible only 
because we re making U as part pf a 
teal markeling survey We ere trying 
lo learn which publications are the 
best for us to advertise in The 
number of replies from each publi- 
cation will guide us in planning a 
prpbcted mu lion-do liar advertising 
budget. 



A GREAT GIFT IDEA! 

T(i (Mnfc you lijr ortferinQ (rfpn tfrf ad. fOL ma^ 
nan* Up tel Tout \4\ mat# wJicJnri m ih* wme 
12 g^eaway price jl g«ni Uwjttur dcieil 
irienUt and pelatlvst |P S rn&^'li riave* 
QUfisa ho* ttte fau paid | 




Unconditional 
Monty-Back Ouarinlv* 

This walch will no| he sold by 
ihis firm in any store. There is a 
limit of five (5J watches per address 
at this 52 prirt! You must be 100% 
satisfied r or return the watch fes) 
anytime within one month from 
receipt for a full refund-no 
questions asked 

To ael your watchfes], mail ihe 
□riginaT printed coupon on this page 
(tin xeroxes or hand-made conies 
wtll be accepted! to The RolhcmEd 
Depository. 101 West Street, Hills- 
dale, NJ 07642. Emdnsp $2 fnr each 
watch ordered-limit, 5 walchcs per 
add re as- plus only it postage and 
handling for each watch ordered 
Act nowf 

These watched will sell out fast. 



REE JEWEL** 

This >i NOT i 'miiir, hut A you fntiu 
yaw birth dale on Ihe coupon. wn li 
o^aDrate your nea i birtfKLir by send N» 
rtu « F R^g GIFT tH! JEWELRt from to* 
Filin Aviftu* Vjiflr Thifi will. Ol 
exxifu, tw « Qbhgaltfd cm yaw pail 




PQ2Rt2 



NAVIGATOR "-style WATCH” 

GIVEAWAY 



THE HOTHCHILD DEPOSITORY 

101 West Street 
Hillsdale, NJ 07642 



Please rush me 



. "Navigator" -style 



waich(es) at only J 2 each plus only Si postage 
and handling for each watch ordered (Limit 5 
walches per address.) I must be 100% 
satisfied, or 1 may return walch(es) within one 
monih of receipt for a full refund 

ENCL OSE FUU PAYMENT 
IN CHECK OR HONEY ORDER 



Adttrm 






Smi* 



■iincnji H| ton h da'i LI 



5*114 im ■ F REE QW1 10 CAlWM m T n*u i 

NO-tE Be uri ta uW ih-i a^gmi omeur. No or 

W*i can Em xi CFC"*ql Cl VflS? ffiP[ 




33 Ways to Help 
You Qualify for 
the Job You Want 



Ftbb Fuels ibPLrl Carter 
Wflmji intt Dagraes 




Mow at f om# in your s pore 
Irma, witCHnul Any previous 
experience, yqu pan train 
for a moriey-mflkirig CPi??r 
..even gat a Specialized 
Associate Dogr&o, Call or 
tend for free inriarmatlon on 1ft# care#* field thal 
aitleresJg you most and how to lrain P&r il 

1-800-228-5300 X 

tUkLMITTWi— Jit*"**™ E 
Ha ddsI kn GbuiliTi Ha stirah** wti Gift £ 

Oft KUl COUPON I0MT 




ilg l Inififna'ionai CQrrBipondtncE Sehflal* 

EJfipL PS5A9, S25 OaN Stmt. ScfanEDfl. PA 18513 
5«*d hea facts on ho* I can slwdy al norm Ho* lh* 
career I have chown Noobligangn Nd sakipAnin will 
call CHECK OH E CARLE FI ONLY ' 

K4MIUT IN SPECIALIZES MSKHTl lh SPf CUWOTO 
UJElHEEIOEORfE PfUJCRJiHi TlFHHflUKY ftfcGfl* 1 
Qu^nnis Maiupe^E'l 
' tfrXj'f.frfl 
‘ Bu iriK-i WirWMfiWT 

Dfriqn m V jiwh-q 
Quinns Maniom**. 



" Enomr^i] 



■ C-vJ Fnfli-wfing Ikt-to^ 
] El*rtn-ii) [ -fli-Hi nc 



KiiT, [pqldA m f 



1 Tfc*™^ 






linmfhlw PraflirTflUf^ 
tVsiri COJUDulP E'fiKiJHr : 
WD h Srnw 

.. Catnip &our:El Co* ng 

r WtIWinti 
O Bfidbteofru 

HuirifVlifci inl Mv»’*4 
. iTJkmj 

H *n Emiii&iF* t Whiten: 

ftClrgrtci 
[ j \wc\vzr 

“Iftfca Samoa 



Namn 

AAdriia. 



An 

Snqi ftHkHI ‘Warupm**! 
W >d lie f-mJiy CmuiTiftir 
Chilfl UHhJTCl 
Sirl^iy 
Mulo^dt Rrfiwr 

Weienury JLwsliftl 
*f*P*Q*T| 



^rfllrgiapn-p 
~ J&jfSMfcm HOT 



I 



EliKf fining 



Afl*_ 



. ML#_ 



7 



I PRESENTING * 



* * * *\ 

VI 



CABLE TV 
EQUIPMEISIT 

* ** * * STAITRlAJCj ***** 

JERROLD, HAMLIN. OAK 

DTH£[7 FAMOUS TgrKfW, 

■ rwci 1 lUfm^n nf^BAU ^lwii.ari.p 
* iiOUWatWii 4 * 40 kl*fe.l is u- V 

FOB FHFI L^TAiaG QNLV 1-400-145-0927 
FOB 4IL iRfFOIBMATtON 1 --B1B-Z lfi-5 ?t4 



PACIFIC CABLE CO., INC. 

rm 1 ^ Fit HKi* 3J-fl Divi I rjs 
INfHi UIHH 



Cut Fuel Bills 



HEARTH-AID® II 

FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER 

You don't 
need lo 
sacrifice your 
Fireplace's 
■PfWMnfKO 
or ihe delight 
of an open fire lo 
be Energy efficient 

For Fr» information and Details Write or Calk 

FIREPLACE HEARTH AID 
106 ReyiwWi Dr. Franklin. TN 370M 
Pftcm#, 1 -SOO-742-HEAT 

(0161790 1609 OPM 





work pan tlm*|, loir lima - 
tlflit it ham a- we h*lp 
you ivcnr step of thi way. 

No IfDutll about IE. . , ua Sittill unginE prg. ynu- can 
in on me home dernarm ich quaJiliad men in one tit Amer- 
ica S Idslcil growing mdusInEi You'll ae adl? Ed nommand 
top hourly uf from $2S (K> to S3H □□ per taur — nnii 
that a jutt lor llBor A Simple tuPD-up earns a$ much a-. 
S4-9 95 Tor less Ihifl an minis work, and pans, -engines 
and accessing* wilt Jbb even more in His prnfils 

Plenty or buslims waiting tm qualiried men. 
65,000.000 Small Engines Are In Us« Today I 

Thai s Ehie eftocut mnnt from Ike Engine SntMice Asssi . 
nnfl i>ne millim new engines jrt p-Bi n g buih e-ach rngnth 
Wiin luiiy iccredded Fdiev-Bsls-a* traimrip ypu can. soon 
have the skills and knowledge* In make mp mane;, ^ar- 
^inng rhesir E-ngmes Rrupk- will seek you M und 
you well to ser^tre nror tawnmowers tif-Jefs edge^s. 
patter rakes, garden traders- chain saws, mmihikes. 
^nciArrdlJilBS gcnieraldrs gd-Can$. piinl Sprayers. 
snowbHftttrs me list is aimpss eerHess 




pfarempnil ins Equipment, ?LUS 4 H P. trial ne 
ALL Y0Ufl$ TO KEEP All it Nq Eilrq Cd 5 t 
NO EXPERIENCE NECESSARY! 

You none nffld moe a iwn snechanic nr nara any pnw 
OUWitfiCO Yfiu C3H masier Ihis piorHabe trade right at home 
m jtiur spQiernnB Lesions are lully aiusuai^j 50 deai ibu 



cm i go ttftwg. ard wifb our timous ' ledin-by-doing ' melhod 
pfKffct 1 " " J "■” J ' 
m : 

wtKHesafe an the insns PCka ^ me trade ybu neen to 



y&J get piacsiMi ynd$-<Mi fi^rience 'He also show yw 
ho* lb SKU bus mess, tftia to c-haige wTierE tD get supplies 



BSure success itfN Ircm the start 

Send I 0 I FHE€ F«cU - Do ft TODAY! 

NO Obligation— MO Salotman Calls! 

Yim mtthimt Ay di'tY/rund r/r/j. nr^iv /n li'rftrpn 

E'QlLJi'k' I'MIJ p-HFir riUTiTt lAjtfl fc-rpRJ Ftfi'df /fk ^L'N , U]r 

ynur j jt ■' j? r ti ■ in 41 ill n'h jrrTrtf/ hiixmi r, t\ r\ t vmfr mru 

juil fiii in and mail ntupnn iff tom \or ifiut pst^Icurfi 
with rntm* #rnrf Add^rin.} #0 rtcrtve futl iftf-ttfmaiioti 
hy return omit . 




FREE 

BOOKLET! 

Iinilop fcur 
CDfp Ibdflv 1 



RUSH COUPON TOM! 

F«|*^S«EUirliiilhirlB 
W1 EquIlrtkftL 
0itpL|17T1 
‘CuriHi City, Me. Ml 2D 

r FOLEY BELSAW INsTiTUtT 

ttOi LquniEHtfid , CMpt 5 1 >3 1 
Kinufl City, Mu. H 1 20 

TES, please senp me the FREE boaklet fhai gives 
Stf 1 uaaiis ahai/i starting my rwi dusiness ki Sfliau 
Engine Repair I understanrt IherE ig No ObLtgaiiDn and 
thai Nu SiMsman v* ii car an mu 

HAME 

ADOflESS- 

cmr 

ii-IJ-- m - . , . s . ^ . iL p 



Hemmings 

Motor News 

"WforidY lipg€it CEflactof wr 

Tn*r**tf£a£f! 

Over 65t> pigc&iidnmpn di 

filldwitfi of 

^ds lor end car - part b. 

Serii-LrzeL Sup^ca S-wcr*- 

Stxtxdl htmduQtifyQHfr'. 

NINE GIAMT ISSUES 



lijdrKr/iK 4 - 1 1 * h- 



IJWJ.V 

*14,95 


m -i 1 J 







Jif fO; 

Hemmiogs 
Motor News 

Box 105, Dept. 9A18. Bcnningtcn. Vermont 05301 



Make and Sell Your 
Own Ornamental gj 
Concrete Items! 

I 


m 


Book about Aluminum Motds I 


Book 


including over 4£5 designs, L 


_ l only 


prices and productran trade p 


ifl $10 


secreis from the world s ^ 




largest mold manufacturer [_ 


u 


CONCRETE MACHINERY CO, 


me, 



[ P.Q. aox A 99 . Hickory. NC 36603 





New! 

35th Anniversary 



PfQQUCtS 

* Many Exclusives 

* Seleciaon Includes 
Hardwoods, Wood 
Paris, Cratip4aris P 
Specialty Hardware 
Finding Supplies 
Kitchen Accessories, 
Drawer Slrdes and 
much more. 

* £4 to 4B Hour Shipment 

* Satisfaction Guaranteed 



Se nd Nlow ? Si.00 \3*ti class ) 

52 . OD ( 1 st classf 



Name 



Atf&ress 



i C^y State Ztp i 

; 21SQ1 Industrial Blvd-p Dept 1413 3 

; Rogers, MN 55374 J 
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POPULAR MECHANICS * OaOBFl? ISBI9 







YOU CAN MAKE UP TO 

One Million Dollars 
in 9 Months 




tvhiL newspapers And muga/iiws 
are saying ubuut this Incredible secret: 
The Washington Thins: 

The Royaf Rood ia Riches h paved ^ith Riders eip&. 

'%a|innjl 

John WrtghL h*S an **«tkii| guide faf adiievmg 
Vitahr in your spare timer 

Ja^me Ow*rtu«Wft; 

The Royal Road io flirta is an invaluable guide Io? 
flndwng success in your own back yard. 

New* I’rthiJifWe: 

WrighT-s fliafrr.nl ft a Ml?5T for anyone uho ran- 
lemplase* making il a* an mdependem 
enEwpr-eneur. 

''‘mtnftps: 

John Wright briifvfs in WCK9S. pute aind simple, 

Money Making OpportuBttk*; 

John Wryg^iL has a rare gi Fc f<sr helping peodt wish 
no experience make loft of Ik"s made many 

pebpfe **aJrhy . 

imam* PdWail w«k: 

■ . .The polilks of high finance rr&ide easy. 

Tht Tolucsn.; 

Voull lout . . The Rtnoi Roetdio Ru hr*, £(’s filled 
nark valuable information un\y I'd known 
afcftjl it years ago! 

MisIWiiLHi] ( 1 1 wen 

Hr riwn mCrs than give general ideas- Hi pv& peo- 
pLe a dei ailed ft In 7 pte-fl to make big money 

In* Ihrwrt S*m: 

Wii&h i S m fti'rAw hv es u p Sc its til It i<r> 

offering an unromplirtied sMlb 10 fiiLaEK-iat success. 



maiersal. Lt changed my whole ltFr. Thanks Hi you, I 
rrtad^ Sf2fi fc 00!> in 3 monlhv.” 

ft. W. t Flainlkfed. EN 

J Made imOOD In 1 Months' 

" [ 1 K%*r believed 1 hose success stories ivever bdiev- 
e-J I would h<‘ cine of | ti£ - ?i.i . using your techniques, in 
iifti * months* E milk ovtr y2uJ t COO. . . made over 
*30.000 more in the List 22 days* Not well prepaid, 
but simple, easy, fail. . John, [hank you for your 

Royal *' ■"* » “** " C. M. . Los Angtta. C A 

'fSW.OOP In SiiT Month*' 

'Tin amazed at my success' By living yuur secret I 
made S 500,000 in si* months. That's mure than twenty 
limes whai I've made in any single yea* before! l\e 
never made so much money in such short l\mc with 
minimum effort. M v i^htik Ufe I was waiting, for this 
am^bsjr rttirack! Thank you, John Wright." 

R„ 5.. Mel^Et, VA 

As you can tell by now I h&vis come ac*0w somflbin& 
preilygood. I believe I have discovered the sweetest link 
rnorwy-mak ing secret you could ever imagine. 
Remtmbe* — E guarantee ii. 

Most of i he time, it Lakes big mewy io makt- nion^-. 
Phis is an cacdpii^p. Wiih \hh secret you can start In 
yOUr spare lirnr '*nh illicit nothing. Bt>t of course, you 
dor / 1 hu -e 1o Mart small or stay small . Yon can go as 
fast and as Tat as you wish. The of yopf urorEis is 
totally up to you. 1 can't guarantee ho w much you will 
makf with chH secret bill r«ln Edl you 1 hin — so far Ehis 
JittAring money producing sretrt makes the profits from 
mmL other ideas look like peanut sf 

Now ai last. I’ve completely CKplasned Ihis 
tefnarkible E*cnei an a spec sal money making F^u t call 
n "The Royal Road u> Riches" -Some ir a miracle. 
You’lL pfotiblv call it “Tbe Secret of Riches" Yon will 
Learn cvEFyUsuag you neetl So kno^v sLep-b^-Mep. So yard 
too tin p^ti this am«ift£ mopey making i*c[« to work 
for you and make ail ihe nri’CisSey jfdu need- 

To prove i hes secrel will «rive all >Our mftneff pro- 
blems, don't .send me any money, instead past dale your 
check for a mouth and ii half Fro to andav. 1 guaraoEte 
«i ?o deposh u for 45 days- 1 won’? tssh yi>ur check foe 
■IJ ir'cforc E know for st*re that you une fomplrtely 
satisfied witli my material. 

S 2 Q.Q 0 FREES 

Tbere h no way you ct*n 3trec You either solve all 
your money problems whit this- see re I (in juM 30-daysJ o* 
you gei yeiut money back puts S2^.$J0> j.m l-HKl! 

t>o you r^h?c *hat Ibis mean/? You can pur my sim- 
ple setnrt irUo use. Be able to salve all your money pro- 
blems-. And if for any leason wharsiaevef you are new 
IfB^u saii^fiKS afi et using iht v«rti fc-r 3&day*, you 
jhay Tgiiirta my m4ITri*l- Aud then F vi ill tkH only rdwrn 
your origimd UNCASHED CHECK, but \ will also 
send you an atfra IIQ.QO cashiers check J-ue. 1 fof giving 
Ihe secret an honest iry according eo the simple instruct 
lions-. 

I fit Ah AS TEL IT: With ms urKondilinuBl guaran- 
ttf, 1h*T* •> »VwhMH> NO msjf ON YOU* PART 

To Older r .drnplv write your name aivd address- on a 
piev« of paper f-ntliilr yf/ur poyidaicd dwelt or money 
order for H2 r y5 ami vrrrd it So: 

JOHN WRIGHT 

Dept. HQ 

3340Ot«inPftrKBIvd- 

Suil *3065 

Sartii* IManlc^ CA 9€40& 

RuE the suH?ly of my mulTri^l is ILmitpl. S<i seEid in 
your tudrc novi while the supply Fasts. 

If you wish io charge el eo your Visa lv MuMerCaid — 
be to indude your acctbSPH number and expiration 
date. Tto s all there is Eo il. I'll y-nd you my maSerial 
righi away by TEbnt mail, along wish our uiwO^dhional 
guarantee. 




O JOHN WRlQm - 
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your mower 



Dnt s ilQ fits ALU 

S1 1.95 |G>Rw JtAiflMui 
Plia iZSd Penan# & 
Kjhdlihv 

JOSUCO 

402 EAST MAftY ST. 
VALDOSTA, &A 3I©1 



me 

JOSUCO 
YlATifr^ridk hurt 
Bfiy 4 cyck U.S. trtull 

■ypiu H‘ I M vrfl iJllJl W 
YOUR MCIN tY 



FlAt'K' 




CABLE TV 
DESCRAMBLERS 

SCIENTIFIC 



Call lor 
your 
catalog 
todayl 

Technical as^isrance 
orlre-e catalog call 

Ordan call Toll free 
M.D ELECTRONIC £ 

1 15 NEW YORK WALL 5TE . tfl 33M 1 0 
OMAHA, HE 6fll H 



(402) S5 4-0417 
1-800-624-1150 



H.C. 
VISA 
COO I 





Homeowners! Gardeners! 

Say Goodbye 
to Expensive 
Water Bills 

-with Your Own 
Easy-to-Install 
Water Well System* 



Don 1 ! unt expensive city water 
tin yciur garden pud lawn! Use 
low-cosi well water - pumped 
from a well y nu drill yourself with 
the amazing Hydra-DrilL 

Lei me ^nd you u r kcc *;+-p£. 
booklei on "How To Drill Yuur Own 
Well", and a recording; of same 
hc'mieiiJwiKTb like ytiursdf who hnvr 
drilled i heir own wells! Say you mi^hi 
need some help? There is 



Expert Help Available 

Suppose yoii'Tt in your yard drilling 
your well, and yuu need some ad vice — 
tuit the \ptritit toll-free number and (alk 
to one of our drilling consultant, He will 
help you with handy s>n-ihe-spoE lip*. 



Then, you're ready io itnioll the pump. 
Just watch the FREE video tape on 

"How to Install Your Well Hump " 1 that 
comes with every pump. It's that easy. 



Be Water Independent with your own 
water well system you jnsiall yourself! 
Request your FREE INFORMATION 
PACKAGE today! 



Yours FREE: 

4= "'Ho w To, J H booklet 

* 33 rpm record 

# Complete info & prices 

FOR FREE INFORMATION PACKAGE 

Call Toll-Free 

1 - 800 - 333-7762 

(Ask for Operator 7l&2| 

Or Clip Coupon and Mall Tirff.^ 



J0eepRnck 



FACTORY DIRECT 



I may want Id drill Cm my property 

IN PACKAGE 



. Opelika, 

I _1 YES; 

Husii Ihe FREE INFORMATION 
lj including ihe pg-gkl&l . recant and prices 

n Also, sti'id idlermation ana prices on your 
| we i pumps and tanks. Ng Dfalig-ang^l 

I 



| P^-rtrianm 

| 




| to*u 

1... 










"n*r^Kj 




Practice wheel & rim safety p 
and we" 1 1 give you this solid 
bronze belt buckle. 



Avoid needless accidents! Ask 
tor The wheel & rim safety I rain- 
irtg kit provided jointly by The 
Goodyear Tire & Rubber Com- 
pany and (Motor Wheel Corpora- 
tion Post The chans in your 
garage. Train your service people 
in proper procedures. And well 
send you a free Think Safety belt 
buckie. 

Write Wheal/Rim Safety Dept- 
1 1 1 6 N. Washington, Lansing, 

Ml 48906-4641 




A safety education program 
sponsored jomlly by 

good/yeah 

and 

MOTORBWHEEl 




BREAK AWAY 
JNOW!^, 



G SpOOfl 
dfhiftld 

Repdirt 



* Bitj profits - etiwii tJfiifSinT hud! 

* Huge demand" and growing 

■ Parl-limr nr full-1 hue. 

* Grrai opportunity Tor rum or women! 

* Lnsur.-inre amipiriies. fleet uwndfe 
pay top dollar regularly! 

■ Qulck-leam* prflfessinnaS training, 

* Free, cm^ulng support 'Iow-ltoL startup. 

* Smirr yciir tamlly'^ fllELire! 

Break jiwiip to * professional, 

I re spec led business and BIO INGQME!_jrfV 

Cull 1-M0411-1S9T fora 
valuable. frte rrpurt! Or write : 

( -kisVWid Sstmis, inc. 

K Aak-uncr-D tw^hnuilciij? ■r' 

S3MS5 Shurman Rand Lirfil D 

&e«d, on ffmi 






A\t Car 

“OvEftaAFT 

kDCS-GMIR' 



I Smoking G*il Stilt 



'ri-- tV£fi 
! ’. ■ ji ^ #H trfcjip 

i>^ I|>i «l V ■hOT'M" W riw fi ;,4J-ip<- v 
to rntr* u.-ii Jil. i.i'iMP Cl»V E'Hi ■ 

d ri «.' “nj* J p "4» ■“ ■M ■ -y '-'T 

tk.fiv "% l "P . rri"> lTI 3 *^ ■ pnn 
■k Hi Hi V ^-'1 T-Fi*_li - hi ■* *■■:. ■ •. U : h W MTf 

idv-LV 1 "-j *■ i- L '. i«n joy. Vrar «■■ nf- 
>?.- Lr v <ry** & iHnmia rriraM 

**-¥.■* r J ici j 1-1 Pi4Mr V' ■'-■ r..-r^i 
i :• -nit -Kfej.jfrj 



Video Hypnosis £19.95 

1 M pr^ai-r'ii iF’"i'p ^an-iiq FiW 



Poc-keUjcilEtfy 

Cemputir 



□ aari wmimi mm . ut.K r 
Electronic Peal AepeMer 



Bttiite Casde 



Sound AeliMiied 
Phony Flth 

ViMidd^iiri^n I 4 
an i u ' ■ ei' . 

: j .y“ iHTxrh 



POlidO 
Bedgil 
t Cm* 



HN_ ji lil 

Pochti Elettiwih 



1 00 1 Thing! Frw 

L uhu.1 rarim 4Ui 



P««p £ 04 l ■ 

M*rriBg«£jw*r 



ElKirtc Fin 



&fhii4 devolving PoIIh Sty#* 

wtrn-nfl Llfthi 

Rf^-r hi< 

prWti^Cf V*l -MWh hj i* >Off ir 



JahiVMjn Smith C«np*ny 
rw! B152 4514 IflihCs E 
PQ tic* JHSCKJ 
fir^jentm FI a+SO^S&CB 



F Learner | 
FingerPeBB| 
Glovei | 



CD^*^i 

OryiMker 



free catalog 



PocKal Eta'ngnlc 
R«v«ng«r H pyCh«lr 



MOO.OLCL 



Utpl.B-Mi «iiiptftCiE«H * 

P0,»*lTtt«. Br^ftKm,FL »XH-SEM 
t»* SAHSFACThON OP TOUR MONEY GAcm 



Things Vou Never 
Knew Existed* 



TOTAL 







Lowest 
Discount 
Prices On: 



• Quartz & Mechanical Clock Movements 

* Dials * Hardware * Woodworking Tools 

• Kiti ■ Music Movements & Boses 

* and Loads of other Cloekmaking. Craft 
and Finishing Supplies! 

Send WOW tor your FREE 
Ktockit Catalog. 

Send Id. KLOCKIT. Dept. PM109 
P 0 Bex 542. Lake Geneva. Wl 53147 

Name 




I WOOD HE ATI 




WO0DPUR1I1CE* 
HEAT YOUII EHTIRK HUM I 

Call tnJ1l.33fl.t7H or WriS* 

Chartrtasler^ 

Z3D7A HWT2W 

qhano Rapids mw sstu 




lOW- C&13 JiSlfMlLT I^j.lh W ^H^-plill 
■ _ _ IN). I Punt M#4td 

- tuny iiJrt. IH.i?" 

,Mt tlctkftpter 
NBjjh \ ' Experimenters 

_ ft sftcr^L! * 

in ...wV^ Ihllf #mH: Oil, <H. H.' 



MEN! 

% 

HWOflCE 



Bmi t*t fUdtel!!! 

The Liberator 

L ci H I d 
I L PW r IJTlfe 



I x-M* 



i#f r 'j fUrha AiiNMMe 

HiwrlL*™ Ufcc. MhSKKI 




BASEMENT 

PUSHES IF le Severer 

Ho Oijf|ing Up Rlflri 
Intlili II Tcunfllf - Anywtiflre 
Wrllt Mc^tierier. Inc.. Dipl 
B-Or 15134 Tirrvpi, Florida 



Be Your 
Own Boss 




with your own 
small engine 
repair 
business 



Whether 
ynj're lu-oking iur 

ifKk'pcndcmT, txira Income in your apart 
iLEUc. Ur a pmdiiLtive rrtircmcnl arm . . . 
lonk into NRFs af-hume training In Small 
Engine Repair It’&a greai way 10 nin your 
own full- tar part-time biiMnewf And there's 
plenty of mam for trained ptopk. 



5 hp engine and 2 kW alternator, 
yean to train with and keep 

F^r rd-w«kl, hands-on i raining. NRI’s 
MaausrCuune iilttudes a quality TetumAth 
S hp marine piiLtit Pini/nr 1 kW aJuTnatW 
both yotin ru ketp for training and fur use 
later as a reliable hat kup power generating 
system, 

Vuu Gram to troubleshoot, do itinenpv 
c vtii tear down engine* for valve and ring 
job* Plus uju I ram tht right way to use 
profesjiinnal tout* LEke the complete wrench 
set, inductive lachoinciiT, Ignition system 
tester, atld other quality equipment included 
with ytHir MU courvc. 



Exclusive f 

Optional factory training 

MU Misttf fjiurn graduate! qualify fur an 
intensive week of tiafKltKin instruction 4C the 
Tecutmeh l^acttMy 1 Service School, Here ymj'U 
work with maMt-r Icchnirimi, getting f hr 
kki tX d fsf^E-harul experience thai will nurk 
you a& a true Hindi engine pmfetftfimuiL Thin 
optional LrujLirlg extra lv LHrte Him: way \'KI 
prepares you for success In a snutt engine 
business uf your own. 



Send today lor FREE catalog 



SCHOOLS 

MrfiH.ih -HjU ( iinunu-suj E il.ir.ii.it hi frr let 
HU i CiraicTrinn Av^n uc ei.a 

SbHqpun. DC i1HK» 

□ YESl Sad vk jmir free dakf 

MU lunsfcH-m Uriii ilrtK in Suull fcut^Jkfuu* 



^ Hrh l wht 

J|HH IIL^ll iXekT 

i.l Ikil e bnk 

liir ilmilh 



Vimr 


\*r 


AiMrran 


f*i i jt ‘/.ip 


ngv-iot 

\3iuuur ILkw Vudt- H Jinil 


j 

ll 

1 



Come build 
with us. 




Our biggest catalog yet! 

Ordf-if your copy loday You si hr.a ^monp 
ihe new sei echoes deiailed olans lor 3 
gazebo PYC furniture Docils and much 
Ei.oanded listings oi book^ and yid- 
sof; loo and Glhey Q' r ea h g-Ps Only SI 95 



TO ORDER Send your name and address 
wifh check or money order to: Popular 
Mechanics, Box 1014, Radio City Station, 
Hew York, NY 10101. 



Popular Mechanics -s a mjtU:csn-*>n ot Hearst 
d Divrson q\ me He^r^l Cnrpq?al*<sn 
■f- ! 96 7 T^ie H^arrr CCHpofaliQH AN nghlF. rMB T vecl 




Bookcase Wah — Tur^ your * j-i mio agrcal 
display area ior books and alter items Out 
bookcase goes hom riocf to ceiling wim am- 
of- sight storage space on ite botEom Wiih 
ihese plans rhe live cabins can be ao 
jusled to any Width to fil your *va.n 
(PA-1Q03-S5 95) 




Pegasus -imag.ne Hoatmg 10 inches oil ine 
gf qu nd and glidi ng i n rough i he a« r 1 ha! s h al 
you 1 1 do when you liy our 7- n. diameter ho^er- 
cran It's m ad^ oi plywood and runs on a 3 5 Mp 
engine Thai goes lot neaiiy 3 hours on a gallon 
ot gas Ptans include oeiaiied drawings and a 
32-page > nstr uciion booklet {PA 1600 S9 95) 
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Build Your Own Classic Roadster 




A Positive Obsession* 

Have you ever became involved in a project thal 
w as so enjoyable, so exciting r that time seemed Id 
fly by . . . hours seeming like min til os ? A project 
thal was so consuming you found yourself think- 
ing about if all day long, anticipating your nexl 
chance fo become lost in the fun, fascination and 
challenge all! over again? 

A 1 Classic Roadsters, Ltd., we specialize in fun 
projects. Building out of our roadsters is very ex- 
citing — we like to call it the ultimate positive 
obsession, In f act, out customers often say they are 
sorry when the building phase is over, because 
they so enjoyed the experience. 

'! . , there is nothing like building your awn car. 
Would I do it again? You bet!** 

- W.D. Jones, Oklahoma City, OK 



automobile, a Classic Roadster can offer 
you ll more fun for the money'' than any 
other recreational value in America. 

"Whether yuu re looking lor a factory built, 
turn key roadster or went to build your own 
from a first-class kit t Classic Roadsters is 
the way to go " 

— The Editors. Ktl Car World 

Contact us today. 

It is not by chance that we are one of the 
oldest, largest and most respected names 
in the industry. Call 11s today and decide 
for yourself. 

Videotape Now Available) 

For Videotape pr FREE Brochure 
information call: 



Baron 



Thi? 1989 Marlene 

* 3 (i .Mercedes 50 OK reproduction 




As seen hundreds of 
times on major TV gome 
shows and In airport! 
across the nation. 



BuildabUlty 

Let's face it, no kit car builds itself — and 
It shouldn't. Our roadsters are eng usee red 
for easy assembly and years ol durability. 
Thousands of people have built and are 
now driving their own Classic Roadster, 
you can too. 

M f would like to compliment you on the excel- 
lent craftsmanship ol the iiberg lass ma terials, com - 
ponsnts and especially the instructions. They were 
easy to lollcw and done in such detail that I was 
able to complete the kit with Utile difficulty' 

- J. Bkehofh Minnetonka. MN 




1 - 800 * 444-4446 



Ext 

29G3 



For EnlenuitioEULl Export Call 1701} 2S3-&B66 



y | Pleiue wud nut the ^ 
16 Si Idtawmg id Earn* Hon: 

_ Easy-T9>A&£ambEa Kir 
Custom Belli Roadster 

FEEE O&lw BmchyTfl. puts £ Dptanp? Iflln, 

051 r COTpUTAk 

B] ^SS.OO.i tfi pq Prodatf Ortuta^u.*. plot 24 p g*. 

cl sjunup^fly. ■ fW PJ w l *'" 1 5 lflJc 

C|L,i m$M VHS VLd» h-BFtJil^tLPD (daiporat® 
d oi^Kfel pieEilcl. pint ft" lalffmtuT# pkg 
D) JiS.OC 1 ) Buiidot Oppaitunirwi Report 

Ni u 



Recreational Value 

Regardless of whether you respond to our offer or 
nol, you will spend time and money on some form 
of recreation in the future. Why not invest in a pro- 
ject thal will entertain and educate you and your 
family, and at the same time, provide you with a 
beautifully (unshed, stylish automobile? As a 
satisfying hands-on project, and as a performance 



Phrone 'lifiFl 

PkPRB (PVl) 

Addiw ... 



City. 
4 _ 



SlnlB 



— Ep__ _ 

Eip * f 




C&MNt ebipM r n.l«L 
1(17 VHiu 

Ml WlM 




MORE THAN 




Surround Sound Processor by 

Heathkit 



Surround yourself with a vast assortment of kit or ready-to-use electronic products 
from [lie FREE Heathkit Catalog The Heathkit Catalog contains innovative home 
theater components, amateur radio and weather equipment, laptop computers, self- 
study electronics course sand challenging starter kits for the first-time builder. Order 
your FREE Heathkit Catalog NOW! 

1-800-44-HEATH Send tg: Heath Company. Depl. 017-824 j 

(1-300-444-3284) Benton Ha rbor. Michigan M022 

Nuns i 



| Address 

I CQy 



5lfl[a Zrp 

A subsidiary or Zenilfr Eleclromca Gorpaialion 



j 





PAY FOR YOUR HOBBY! 



with WhltTB n*w EAGLE II Mortar 

Onbpa^tf c-DTiputyr - s irnpie 
oulEide.CDm^jfiK in&irte 
Ignores junk hki n^ilf arnf 
piHltabs.find coins, rinos 
vahublK lor fun 
indproM! 




All FABRIC 
RECLINING 



VAN SEATING 



flflJPJOWItf! FAMOUS j 



All FABRIC 
SOFA BEDS 

WflnLrfacfuws 

5449.95 



J1S- t>j rJaiipjMUjp 

Seal i , kTj , iTu J j^[iinr>j CDiMnanv 1 

Mwta of e^caeds d DDT £ 
Fudoul safely Coinin' 

FULL FLEr hdp^Hn ft high 

^*£7^ £i?tli IRS LUtfUfllQU£ V/fi; ii'it fL " -t> 

CAFTAihrS Quii) fflcfirw wrih 
fljfi a t^-ich flf * lew" Op»?npri 
tfatla 4 .l-PMltKFi Aiffi^li fihn 
mpudad free ill n.; ftkim CTirti 
FREEUirtbKka J$25wiiw' 
ALL FABRIC trJlchi-ta Safi 
flndn jI tiw Lawraf R^iaii punai 
-n|neU.5 only SI 05! 

FITS ALL vena ft meal T n+*n 
Chairs A Mia .n-f MPS*L.i: 
C4U for FREE FjSbrfc 



f'l'fW UBfftU ■ 
rtr ID d*yi V 
v ppnq Kuiuiyr- 

T-80O<M5-?e3O or 1-703-8924208 

Credit gjhI nwmlwri un erdvr L17 ph«wl 

— ■ 3S e "* S 



BRADD £ HALL ASSOCIATES 

SOX 10643 J RUNG row. VA 22210-9832 
Warehouse OquxfotoiTS 






Stnlw 



-ZipL 



EMPEROR 

t IXK'K uni^M 

Wculu t inr gr>n Mam ulicftitw oi OrandfelfWF Dock K rii 
Dtep1.33C& EntfpwtiMktfllFlkH, 

Ffirhgpg, AraBema 3&532 1 * P|W# l-AV-VH-nit 
rim ViliinP^T 41 

1 C*7- » Itvuitk S Rnilhme n Fidlal^* ^ Hiruhirp 

*toms ____ 



JIRECT CLOCKS 
\m FURNITURE 
Do-It-Yourself 
Kits or Assembled 

and Finished 

* Grondtaihar Cimika, 
Mjimel And Will QRSckts 

* CstmflW, GhMU, Tables. 
C*ialri,D«4* and-iAve' 

* SolM 3. 4 ‘ Blaclf Walnut 
Cheny. or Oak 

* Netrruom Quality 

* Soli-d Bra is West German 
Mdvisiin«nts and Dials 

* Wormy Back Guarantee 






PVC 

Furniture Plans 




f 

, IU- 



m 




PVC Furniture Plans 

$1995 

plus (hipping 

Twelve great plans with complete 
instructions for one low price: 

■ patio table/chairs ■ easy chair 

* hammock ■ sofa 

■ sling chair « chaise lounge 

• e tag ere * patio glider 

Wilh lightweight, durable and easy-to- 
use PVC. your Furniture will look as 
though a master craftsman created it. 

To o rder, send $21 .45 ( i n eludes S 1 ,50 For 
shipping and handling) to: Popular 
Mechanics, Box 1014, Radio City Station. 
New York, NY 10101. Please allow 3-4 
weeks for delivery, 

PopJlar MtSClWHGi II m publication □! Haurel Mjguiinaa. * 
D<’. iftiun d TRd Hppnfl Corwranaii tgffT Hflural 
Cflfpgrutcii aj rights hwym 
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CLASSIFIED 

ADVERTISEMENTS 




SSphip GranflwicE, Clawifled Sales Mars^w Dorothy Nolan, Classified SsnrLce Manig*r 
HuW: $7 t 9!i p§T word payable in advance each inwtjqn MtnifniUTi insertion, tm wftrtiiL 
Bdld foe# C^pitalizM Vrond^ — $1.00 per word additional ifFlrSt word set in Bald Face at no 
extra cbaryu, Zip Cad# Free.) CuEJEared Headlines in AU Bold-Pace Letters — $50.00. 

The nest available' issue to place an advortismiOHE m America's fcto. 1 Classified Section k DECEMBER. The dosing is OCTOBER 5th. 
Send remittance payable and erder w Popular Mechfflaies P Ctassilied i^pamnetift, 224 West STtfe Sefigl Hmi YpiSl New York 1QQ1 D. 
PLeaae indicate Heading under which ad is to appear. As a consumer service and m cooperation with our mad -order advertise** 
who use post ofUtie ben udd^tewkS Ibr their convenience in handling your order, Popular Mechanics 
mai mains B register of such Ciiail-cuder udvertisere containing their complete names and street addresses. 

Advertisers using F.Q Boh number must rumish oompltto name ttfld m address for our records. 

To avoid dabry in the publication qf yhur ad. phsse sand samples and ^descriptive ssoaterials with, your roguesi 
if yuLur ad dees net state clearly what ts being offfered. 



HancEr we will have a special -Christmas gift shopping- heading in decembeh. 

AD CLOSING DATE FOR DECEMBER IS WS r 



PUBLISHERS MART 
HOOKS* PUEUCATfONS 



PUBLISH Yflyr BH*E Join sH* httltlbl aotfm Ml 
lubjHA* mm. Putffcifr tdwHna. btwitifiil boots. 
Send to# IttMirM bodte#! manuscript report- 

Otmon Pmm, Pepi WUi. 1 1 W*sl as Sim^, New York lOffih 



NfcW! SEWING HAChK MjuSlrnenl BOOK LET *350. 
VUEO $14.95 VH5 dftly. Send 10 Jftti Eritttpfofc, QBO 
needuvadf: Rd. BaLe&ville, At. 72501 



AVOID SKEfimG TICKETS' Loom inscinal -n$ POLICE 
RADAR SECRETS:. Lively ocali&ns, jimu, detector*, 
more! FREE BONUS MYSTERY GlFtt llluairalad report only 
lift Kraft, Sok 11791,31. Paul, MHS&lll 



"SHARPENERS REPORT Mommy Newsletter. Valuable 
Tips- ‘Soma— fiuj#Se4l Used Equipment. Free- Brochure. 
Sk©g Gdrepiny. 0epl. PVTO. P.a 22S», MmnHfwila, MM 
S&4E? 



BOOKLET, Waging Year Way Through Ccfoege," d*- 
acribm mpnVy^king CWnpui pfc». EnhIIp^ gift. S^SQ 
Lee OtcWteen, P.0 Baa 386, WimptoiK Virgin* 23&$ 



FROM TRASH TO CASH. HCiw I* find edited, -teytte a-te 
sell diLcardM fldides lor ten A profit. 54 $G, Miner, ms? 
Eas: £5 Slraei Brooklyn, Mew Tdric, 1 1210 



MAXJRkZE yciL r taming ptwrar Financial Advtie la- H id- 
dte Glass America f lee detain. SAJ Sate* P.0. Bo* 23SP. 
Crazst. VA 32832 



HOW TO HAKE RIGHT DECISIONS Ifer wMfth. Svotw. 
dtd-apfl, secant*, la* nappirtea=. Jusi puWfcJted, 
QUARAlrtEEEH $400. V/^rte Moum. Bus 

Remit, GA. 30G75. 



OUAftAHTEEDI Dig $ workirfl at horns’ Delaila JWB 
Pubtkatioria. 71 IB tteuOh St Ale<afrt3ria VA 223 ra 



KJDS A COCAINE iifibnniiwa No Nons^rw Ripwl Gu*f- 
dfiiwd |io Oft □ Hwf* sh Nwth A, Tulaie r CA 93274 



"TH E DEVlht PLAN OF THE AGES" m M 1ft HbJ* Stydy , 
Fr^Wrtrt TLHTOBiWtShrfan^ P.0. Bon1sa.il, Tucson. 

AZ j 



ARE VOU WMafllrtO Fnwi Fbih*? i Ww 1 ftfl Hw I H*KE 
EAST feWNEY Wtilirtg i^feri *rtid*y. Lrarn WHAT IP 
Write, WHERE Id S6H. BHtJflt Ifldddfla Oinfcle-y FULLY 
GUARANTEED! Only $3.75. Homing te UW YGliH 
CHOKE, 4& Sh^ieiwiKJ^v Avbl, OcsaAporl. NJ 07757 



STOP GETTM CHEATED! 

HOTTEST SECRETS of w haainas* Nrwfy ravealad. SAVE 
THOUSANDS 0 n *fwiog buying. EXPLOSIVE :teport - 
fufty GUARANTEED! FREE SHIPPING » 9 » Te HARVEY 
ENTERPRISES, 5003 L*whl«S Way, Tudker, GA 300tt4. 



REPORT, "LIVE LONGER" - ffijft - CISCO, frwmr 0l 
F^bfritte, CWl 31321 



LEADED FUEL iaonffw way auf laavi^g millK>wa1 boaii, 
sryeka *n4 hig^i an^ dry. Hftpp’a *ha latest on octane 
bpoalBm. sif^Jiim 4k sdais 5<fcppkkTVFi^ lud«. wate f 
In^Kfloa skdfiof teals. 1 28 pm^t born, pfwlc^ xnd pPKted 
dinedory. J8.S5 Middle Caaat &kAe, Bax 2522. Iowa City i A 
52244 



EARN EXTRA CASH aa i Pari-Urre News Correspondent 
Sookiel $8.73. Craig PublicNlona, 779 S £. Hwy. 136, Sane 
1B9. ^teneetwfo, GA 30633 



UNDERSTAND TOUR LEGAL RIGHTS! Wpag* LEGAL 
GUIDE giwiH DvAM P* (#-*d-dH4 aiWn. GOWm! DL 
VORCE, WUJS and ESTATES, EMPLOYEE RIGHTS, AR- 
RESTS, TRIALS, LEASING, nrwh mure AVOW LIFE-LONG 
HKTAKESt $1«.f8 pM 13^0 ^hiFiping, SvthiKlwn guaran 
tend. Grwhbttei-. DopL PM RL 4 1®. Ana, Mri 6560ft 

M^pguriAns Add 75c 54l« Itt- 



■’AUDiJ SON’S Birds el Anrenaa "-5CC BaauMul llluaira- 
ttons 1 $20. Msi State. Boy 2533, Santa Barbara, California 
3312Q. SaPafadtoft GuarenlreoM 



SINGLE FATHER 5 COOKBOOK Enpjy thn ^ 

if dry dS hdw it h^find $500 2672 Ag^la 

Lerincjtefv PR W949 



AMAZWG OFFER! 

HOW to ateri and djwrale your own profitable business at 
home. Fire dirt aAv ^ Onward Publattng Conpuiy, P.O Box 
6. CP« Goto- err omr. Write todfiyl 



AUTHORS! FftHm Authpm w*nM ipr hqwHd tmpk 
putHis?mr in home field for *»-i|-ywrrftefa 

Hanoi-on aitpafteftae, m-depth knowk^f i^i u d lniisi d«igns. 
tochnlquat m*rt*rt4H In mmodding, reptfring tbe ht#r*L 
DMlup mlrite. ii&iMtt io.ia|ina otmh. teEitfflnterriS gn 

pm|Ed tab I Sentf tener/rttuftrt steiung ereac «if daperte 
td; CrtfStiw NunTBfjwner Pmas. 24 Park Way. U|JP*r Saddte 
RKriar , NJ C=745ft,. Atln: E Staftk 



HOW TO PROMOTE VQUR BUSINESS WITHOUT PAID 
ADVERTtSim. Pree Brochu-e. Self Help Pu blitaciona, Bosi 
AA, Flmhlng, NY 11=361 



POPULAR MECHANICS HOME HOW-TO Thin E^ek l* tec 
YOU u WPH rtm turtflisterinej, ttCUpg any & ThoM cte-l 1 !' 
yourself pfd|ttCbs. hungi 'K, wallpnptt r . muunling 4«w lighr- 
mq. fixing lldoooarda or t>en maidr rtmodaliny. Over 3.D00 
iDaslratrtrts aM plwte^TAdh&, 612 pages aod only $33.85 
CM*f #EL1 B35 Ydu wirtltd tdrry Pop u I iw Meehan its Eln*. 
1564 RM*d G% St*,. N*w Yodi, NY 10101 



mAGAwm 



WORLDWIDE ENGLISH HEW3PAPEPS.HUGAZJNES. 
Sampler. 3^246 FREE BROCHURE. Mu HLmwiiaOete. Bq* 
DEEC. Dana P&ml CslHo-mla 82629 



-MOftM pitapte- nspd Pfepqi^K Mec^amcs Wagaimeawry 
fnpnEh By plating yqws ari hem, ter &7M a womf iip-ooda 
you Ctn dOi 1h#m te iwbitribe » ydur rmsw^rwl Sen4 
yripf Jid plui-thijt* or rttenty eunlsr te: Popular 1 MtPrivwcs 
OBdaffiBd, 234 W. 571h 3L, New York, NY 1 3319 



POPULAR MECHANICS FILE BOXES ~ Th*§* rOfrtH- 
iirfred {yjsmiers kjwp rraqaiinea -i bookEJ^vea ordedy. 
Hold# a yaar s magazinas. FREE ssHf-adhaary# labels (yfa : 
1 $75 - ’ PC-1 2*4) wKh awry c^xSer i fro* $2 is — 3 or 
■mo™ $2 SO es. Popular MK^wites, jP&lT445 Box 1014. 
ftadin City fiu . W York. NY IDIftl 



CATALOGS 



WJY KNIVES, CUTLERY ITEMS af Whmtiala Sflfte tip to 
Wfc JtegurSelMidn f>«l5*l!KftDn Ci^rtrttpftd. 

FREE CAtfteg. smoky Moulin Knife Wpri*, P.tJ. Box 
484750. SHriVWHA TN 37364 



SOOHERAJ4G9 . . . . INCREDIBLE Retake. ^gb-Tesri 
Designs. Wntlda Best FREE Catalog fiOOMERANGMAH 
N 3rd, Mofwoe. LA 713>1-4222 



FLAG61 FLAGS t FLAGS A FLAGPOLE SI Frw G?Wteg! 
LBERTt FLAG P-G fiai WH fteddsdurg. Wl 1- 
WM74.7W 



RERSONALIEED GIFTS CATALOG - $1.00 Trwute Bay - 
Cataflog, 1580 B9ih Awnus South, St Petersburg. FL 33?l2 



WHITTLHQyWOCXXIlAHVtKfl : bi hfe decoys, unimnla. car- 
leaf uras. Caialud f 1 .00 (tftemabte) S$YMl#te PWft 295t 
North Dekal b Drive #304 DonvWa. GA 30340 



VIDEO Catalog Special -In-te res r How-To, Moviea. Great 
M itemii $3 Oft Roselle kitchen. 3000 - 1 2 South Semoran 
BM. OriaMld. FL 32B2. 



RARE INFMAATION, SUPPRESSED FACTfc Sair-lffl- 
prQv&mem BetLemmoynwrrt alte T native acwnce. Cstaiog. 
L3.DO rHatambable: . MAPA, FOB. 3228, Omaha, Nsbraaka 
M106MK29 



UNDUE BOOKS - AUAZIHG RfCORMO MESSAGE RE- 
VEALS DETAILS! 1 {m) U3-01S- CATALOG $2-00. HAL 
BOOK COMPANY - CTfl HBOS 0«VE SURE 1 1 0A. MTAML 
FLORIDA 3Jt*J 



NEW 3-D CAMERA, Gram 3-0 Cuter Pholya! Lntque Gift' 
E irtfinddble Wsr-ancy Full Lina or Actessuna* Fma Infdr- 
mstitm. 212-364-471* 



FREE cflttteg ppntairwngi nvet 4 ® brwks, Ftyen. Kefly. 
14604 Spring Danw^lPwn, Maryianri 20674 



FREE! The Beat Plteld Equn>m*iil Cdtelog doacrib™ arxl 
illuEl'stas Thduiiaritfs sf evening brand n^na and unique 
products lor the phdte hobbyist. Arsd availabki is the Fjsh 
V ktod Catalog lifted with tee latesi accesAoriea -and supping 
ter in* vidw- entousiaaJ. Orde r one or bolri Wnle. Ftertefa 
Canwa Sidre, flu* 626. Dept. PM, Cedar Falla. IA 50613 W 
c-olt: 1 -Uchou-ani. 



FREE CMHteg. Onrf I MM gift, nte^nr-rw-j 

ifeem 41 auper ^rlcea, CtailtJK Curixirariun. Dox 582874. 
Miarn:. FL 33159 



POPULAR IE CHAN ICS "PLANS AND IDEAS' ■ CATALOG 

— Hundred* df ideas &> wurkKhdp jsfDjfteta, plana tea sttdp 
tocis, ¥to/sge noj-ses. boats, fumriure, bays — |usl about 
everything 1 ! Send S-dO to: POPULAR MECHAWCS, P O. 
BOX 1014, RADIO CITY Sm, NEW YORK, N.Y. 1M01. 



orotMAi err shoppm> 



FREE re&dteiie tarrVty giri caialog Easy shopping Owi"t 
gp worn nut tKas Chnsimasl Let pd«1msri do toe wabdng- 
GitfcMm^m. $P 6 ftO FWiungg, N. Ft Myem, FL mffi 



FREE Plsfateg. DisUncto^ grlfls. Emseltant prices TOC 
mmm. 4504 H«n* rc*i. e* ton, nj mi? 

(CondnuOd drt nfcit 
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CHRtSTTMAS CVT SHOmOC 

wt: 

ffl£E DETAILS! IMmt plfi. P —uttfuWy HkwPatod wih 
cookbook 0rwro VBrtY-Bo«S0*PM. &£hepwfc 
N*wYo* 11T1HSOI 



ACOLT table gamea. free catalog Strategy ares Fun. Wn1e 
Ewo 0 «t«. 34A Rodney Sfretf. Long island, NY 11776 



EXCLUSIVE BUttH ANNOUNCEMENT PLAftUE Detail* 
[«HJ 732-D9B5. DOHA. Be* 273. CwUreetA BC. Canada 
v2Pfljt 



BOBBY WtKSTLE Direct rreni England! Uaad by British 
Pol tc* and Scotland Ya net Loud shriek tor amei~Q*c jW of 
attention gating! For pui* pochM, n&cfclaca. 3^' tong. 
JustlS.® t-IS.AOfVH. Treasure House, 1^2flilbert St N'l, 
N. Edwards, GA 93S23 



C»T Bhrttifl dTO arpynd tft* tm&t Avtfttf htwi^ imihiiir 
line* Send fur diMtoi^glftoatatos FWtoGtffe. Tom 
PplSJL 27$ EAdfc- AArt., LyfibTtoo*, NY 11563- 



FREE catalog of disiinctrtregifi* reasonatHy prtcwi, ideal 
for pH w? Appflyu. Bo* 153, Hlnwted*. HMnois fO£K 



3XH Chttmaa Glfte, Calatog *4.00 Flafundabfe. 2756 
Meramar Dr, SL Loy*s, HO 6312B 



DON’T buy a 35mm c-anwra before seeing the new, 
artotfoable 3-D Caarteri iHses any JSrrem him. free sample 3- 
0 pherto, brochure Westar Awoc-ates-. 1 7 [ g Weatview. Suite 
Dl ArttogHwi, TX 7WR3 



fW£ C4W«, DMineSw* am by mail wwt* Soltis. 

1 64£3 ijirtindin'i #> 1Q1 , Huuaton, TK 77059 



DISCOUNT 1 20%). XOO GHtt. Catalog Ruah 12 00. Lynda 
Gvfta^4tSi Clairemonl Square Stula 30OPH. San -Diego, 
S2117 



OPTS io please- everyone on your Christmas Ibt, ham 
bona tn baby. Send *1.90 tor catalog, ftatundadia. Hilltop 
Hcqsa Dept. PH. 522 Oleander Drive, Lcs Angeles, CA 
90042. 



FLYING PAPER CORSAIH1 P arts pto-Ou LftalniKI W.W II 
cotor* 1500. 2*600. paper Airplane* *33 Nlboa St., 
PCtfivtoi, hi 06732 



PERSONALLY Eegravad G Its, Send for f fee iuiatog 
Jayne's Houm- #112, #7 Myra Aye., Lebanon, K#+ P3765 




SUCK » PW LESS- »1.MAT ANYONE- ENERGY RE- 
LEASE, AHSDfL 1 -600-537-7932 CCA f406F28-£LICKJ. BJU 
Special Bo* 77*3, Sen Jw, CA9&15Q. 



U-t rVjiximn-Fmnl Seized hernsl BOO Nalicmal Reposse*- 
*m List* AreiEabto. GMF1AL 9ERW3E3- AJHWSTVUL 
T1DN 305-T73-W7 



SYSTEM 46-PLUS Fantastic Hew Oil Reduces 

Frioton, tftCTMMea Corciprewton. POw-o*, Guaran- 

tor siaas. L.nn k«^, p.ck bvc 19W1, aKurtwnt^ ga 

95S1M§61 



OaVERNHEHT SEIZED Vttiiv^ From 5100- fonfe Uer^ 
cedes. Dorvettu. Ctxvys, Surplus. Buyers GukJb {1} 005- 
537-5000 Ext. S20024 



B IT Sitm jWw -can feby je*pi ter wndrar EOO ifirc4^pi ifw 
US. Qepumntmrni? Cat INr l*ttt lD4my 1 ' C#)| 1-31*742^1-13 
£m1- 7133 



«EW POWERFUL PORHUU Sy5tem-45 Flu* AdA Pcw- 
*r Fly PAstorFpg Compression. Ynproyes Gas Mileage. 
Smooths Engine. &uarente«i Fw Lite Ol Car! Send ftoney 
WH F&# tf 9 ■«* to-00 SftH 10: HCCv P O feut 29S, VAc tills 
Falla, tx 76307 



*225 DAILY -C»«DHE PLATM0" Au?0 Pwfc MsftPf *r 
ttes,. Lneji^enirve. ea^- (Free) +nf^ntt#fiflirt; Chrumff FiniA 
&OX 2255, Waldcrl, Maryland 206Q4 



FALL CARLISLE Geflttttr Q*r Rtt Mariwt end Gwrel 
Septembef 2B - October 1 t Ceriislo, PA F^pgwmi™as ! Oirer 
BOK spaces fined- wrt?b care and ptm. The r\*a HerAmwiiv 
1 0M Bryn Mewr Road, Carlrito PA 1 7C13 Phuno (71 7| 

7B51 



VAPOR Carburetor Trlplv* MPG, Free M ru-maliun, HAA 
Fe PV. Gcwling Greei>, MO 5303* 



GOVERNMENT SEIZED VEHtCi.ES trom HfM Curvftitw. 
Mercedes, Imports re»v available For Buyer's Guide call 1- 
BflM3CHlfflmd.,V-a30. 



1 SAVE FOHTUHEJ Car lose ranee SECRETS your -agent 
never l&tol GUARANTEED! FREE details. Eagle, Bo 357- 
PHia Faintw, TN 37003 



CAFIB WET OR ENHANCER Can Ljw mile W . r^ai-n 
SulF pcwfrr, frra ill CTrbvretpJls. &aiM*c+fon CoarShteed 
Cngn R™rrti. 1 (604>42^TZa. 



HSTAHT CAN A BOAT GARAGES ! l hr. S#t>U^ Fruo 
B^Whlir*- Are*rvt4rt Pi£.. D. TO &. Jiiijlciqin, 5pok4ni, 
WA 99(207. (5Cflf «A-S2?j 



SAVE MONEYI On gasoline and tar anpenses- Fnw 
delejts! Elkin, 12 Camel Lane, Lawience^lle, Ui 0B645 



SEIZED In Govern men: Na r curice RdKB! I Auicmobilaa . . 
Vina . . . Boada . . . fumnure . . . Ytiousends eiher ilema. Buy 
i>n Cheap - Resell lor Big Prontal Free Jblcrmalic*. 215- 
453-3000, Ext AB$ 32 



DRUG RAJD SEIZURES; Buy Dirt Chaap^ Cara. Trucka, 
Vanes, him, Otjenpyter*. Wm*. Seijures Bos *MfrAT. 
Wwt Cwfnt CA91791 



WANTED: Ferrari, LafT^rghini. MewAfi. Biiierrim pr 
mihbl Sp^fa c#rj, Arty O^mon 20M2T««. 



SUPER MiUwga Frpm qlrtWl-!.; Tuom-rw, 

1*047 Nolsan, &fci Jny*, CA HIM. 



REVOLUTIONARY, port*, hktewv*y. m, feeing vfr 
lam tot pickup truck*, plans *14 95. LuhrfWin. fU2, 215 mA 
Dennia Of., Kingston, Ttt 37713 



AaSOLHE Boosier — Make ycu i own. Lbe sair or sell to 
Diners Bave Stti Dnlar Fonnula. Sand taJ.QOto: Gasoli'w 
Booster, P.O. 6o* IT®. Qilbeft, Artemy* 55234 



NOW1 BURGLAR-FRODF YQUfl CAR w- ; iri smaiingly 
meiperei^e lechnology. Easy metruefto^ $495. 
PraiaaalonaJ, 141 ID GreenviiJe, Hbixtcn, TX 77TI15 



TEFLON PAINT SEALANT. Picraasiunal prdtoctrvfr gleja 
*nn Dupcm* teflon. Long issilng protect on. Send *1 4.® 
+ S2.® SAH to. PoIbsIk ?.Q Box 335*5. Sam Diego, CA 

92135-3541 



INCREDteLI BARGAINS E BUY Gowemewil Seizei'Suf- 
piua . BMWf'i Mercedee. Porachei. Doreesltoa, TrucAs, 
BOA, V#n». FromSiDS AHAZWG Recorded mwaaffe 
REVEALS OqtaJM 721-SV7 &rf- SM06 



STTCARS. TIW1 tftirth wreck SMp diddlng rWtotw — 
cobras Counrt*Cft,T«u™m P^rethe I^mttori*, totn* 
mm. Sand S2 to-" Intppslr. KHlta*F Marluihwr. 4367-P. 
qtondalt CA 1122*0397 



SAVE Thousands on your next new «rl Slip by tfep 
mstrudiwe! ITS EASY1 We b even assisi you! Sa/irila^iun 
tiueremeetf 59 CAM AulonHUIa Consultants. 6213 
Gktowi S4-. &owi*. WW19 



GOVERNMENT 5ECUREBI Ce’* Vane. Tr«* s . floats, 
Airpjgmw, Din €*ieapl J4 00 . Falcon, Box 40B-GA Long 



THE Pmsurt COt1iruft|^Pf«i*y«r v^bte. 

cnnlroL$7® -Dcitiiaa, Box 9012. Kam*s Crfy. MO0416& 




ELECTRIC CAR Conn**!** M*nuei N»l»Of Pto, 127 (ft 
Ihdan |1. EV-Dtrtigft, PJQ. Bax lit. OR 97499 



AUTO SUPPLES A EQUPMENT 



AL TERMATOfttjene r al a f Rebuilding Booh. Price: 
Hedeiund Engineering box 21044, Ls* Veges, NV 39121 



ENGINE -OVERHAUL PUTS WHOLESALE CATALOG 

12 (X) Engine Service Group. Oept PM, Box 13063. Lapsing, 
Mi *5901 



BODY REPAIR VIDEOS *1995, Frw S™hyre Call Trt»- 
gle ProduoiiM: 1«kUMH 



DIESEL PROBLEMS? Troubie-shtoler'a rnanuiL J5 
Diesel Meint^ience. P.O Box 333. W muon -Salem, N.C. 

srioa 



HOT Shol The •ruerganoy jtiffip elartw toryourcar. $21 M 
4 96 m Shipps. Trwd 1 MwKvthg, «2lfi S 45fti EL 111, 
PWUdMphli Pi tBt04 



JEEP VEHKLE ACCESSORES CATALOG iUOO. 
GiVWCp 3W SOUTH YATES. COMMERCE CA WXMD 



FREON RECOVERY SYSTEMS: build your <wnl Fiat. 
¥rjf*#li». Ivwspenfl.Ye. Plwni SiQ Few swaiLable. A4B 
Engi^uwirlhfl, PsQ. Bar 56®. dWwMw, FL 3461A 



PORTABLE HACKS FDR PICKUPS, Hiny ledOeiS. umber, 
eac: tightweifhrt, pne man opajiikin, i*nd *690 M plant. 
Jti Ftacki P.CL Buk 4*4-, MUfireevU-te. PA I5l4fi 



HUILQ BKECAnt OWvWFhoto Any Pnpyl w> Sp*no4 

Meqilinu Qiitme^a 



MOpTOAOCLES, MOIQISCOOIBU A 




GO KARTS, Miniblft*, AT Yj Kte, M 

Pikui. LvgH SMiCttbn- BO P*Q* CB#te S3 AO. 

Perurtdeb-e- Ken Wurld, Depf. €., 1*53 MonCpr A™, 
Paineevilto, Ch to 44077 



UOPEDS, moped p*rft. ail maKas end rawtelt Catalog 
*3.®. Pirferfft*noi Sp*edVr»y. AfcgwiQu4n. 

JftOkson^lle. F|*. 3^?19 



#WfnOW F WWC GLPWG 



HOBBY HELICOPTER. Ullralighl 4inylu ieetfrr ^implrltod 
ionMructiton - KtoiCKtytto ef^m Brecti-ure *500- 
PQLYNOYA* Oept. PM, Seirll-RefTii, Ouetmi. Canada JGL 
2LD. 



DEfiON-Huild AirplirtnA. Harq &S*P5. Smptltted publ>- 
bf-Ddhure 450 MoCcy Alrtmn, Suit# m 6o k J. 
Mgfduftfln BpiCfi, CA wm 



A1RBOATS- HowBreraft Supplree Cwnprieled ModeJa 
Pr^n4. kj* PrepeBn. Engi^et Catalog 1300 Spml&crefl. 
Sdk 640M4. MaeKar. OK 7*a^ 



AM&NG. NEW IMPROVED. Ne^ Ueaign -Oceanic, Triaaft 
AiFtCsBt. intormat.Dn Qattfog *2®. A dkenced Frvjl nee ring. 
321 Kefuafl Awe.. Foil Lauderdale. Fie. 33312 



BACKPACK HELICOPTER BoOtfH. S1B4U 

ftflrtw. P^ 197. Rapid City. Ml *9076 



M0MUMS 



AIRBOATS, Ufirel.gMi Prapeisere. lriHorre«wn *1.0B 
AM»y PnapeHei , 5515A Od Oenrun Rd„ Kodtor, Tmm ?S2*9 
ifSlTi 431-31®. 



WARP DRIVE PnOPEUERS - REVOLtmONARYl Vert 
able- pitch Abxalo^#y mo** elheierTt. ^miswirtegt. quielect 
tCMpWi Speire age pprtips»rto- Safirfacilofi guarairtwd 
fcoprap* tflffl Wtop Drtve, Depi. PM, R 42 SON 202A. 
□leer Lakia, IA 50425 S-^OST-flOM 



smcE & AsmoNAun 



NASA erebiema. loye. grtla, eoOeetfblea. Caialug 12.00. 
RrfundabteL CbilaclDr frefirte, Box 3fll . Dtylan. Cftto 4544S 



HOVERCRAFT 



HOVERCRAFT Plans All Sree*. CMatog *1 .03. UnhrwM 
Movercrart. Dpk 251. Cordova, III noia 51242 



AEROCAR Amazing R&ywcrertlsuiH easily vvtSh b.rdinw¥ 
toals. iLaiwimower engine power Carries one man ptoa 
Horen, t+wi lorwerd bajcfcwajd. Srdewaya oxer laWtooiv' 
wilbr, fem plate GOfutTwclkm ipiaire eref twochups. *11.®. 
Airo-p^i^bs. to? 511BPML Cilntoo, ^ Jeraey mwg 



HOVERCRAFT pl*na, 3 to ipjhp. IrtlurmiHon, S4 (r»furt<F 
atJeV 5evt*e, Box 64fi. W onme, WA 9A272 



Wf HOVENCNAFT -ntoamatto^ $£ Pla^ *». Neotftfit. 
1649 tipper canoe, Terra-Haute, Indiana 47® 7 



BARTLETT Flyto^ saucer Utoa-Lighl Hevertrirt Foacurod 
In OoGumeni&ry Film, "Force Beycnd." Powered By Ordi- 
nal Lawn M tower Engine. Comma Ptani, Sypphy Soun» 
and Photo Review $1 DM (24 Hour Ret um| Sew! Tp: iFferb 
Banietl. ^.O. Bois V55M. Siivardato, WA 96363 



STEALTH Hovercraft pens Hoailrve atoering, brakes, no 
■sJlp^. in i $1? CO Hewfe. 2*30 Oartlart Lane. Oxnard. CA 
93035 



HOVERCRAFT PLANS 6 PUBLICATIONS CsWog ilAO 
Lfirtalfla A*fO-Merina, Box 27S5S, LflAiing, Michigan 45«9 



CBI^RAMDAHAM EQUFMENT 



POUCf-FVU SCANNERS. CB 1 * NAM. MARINE 2WAY. 
ANTENNAS- HPfl, BOX 1«2iPM, DENVER, CO «219 



Df RECTORIES: tap rtff Frageenoies! federal 

Ag«s:ie4 m evgCnlalog CRB. SoxffrPM. eommack, NY 
11725- 



CBHPOFICATIOHSI Fnpqu^AB, slktefL FM. ampler a, 
bMtev kftK Tft&m, h^pvHforrirtrtos awessortes. Catalog 
|2. CBC9, Box 3+ 5O0M. PlKxnix, AZ 



133 POPULAR MECHANICS 



(CvKVMwxwtlwl 











































































HjeditfCAL 



at^RAWtHAMEanHrar 



secret ca mrmm. tbrtw&im*, tetmmtim. cm* 

tog J2. Seims* MWTtfbjas, PO0 Gorpm Chri^i, TK 
76466^169. 



robots 



ROBOTICS. OahrptoM SCujrOft CtttffrQl tJSft. T«*nlft3. 
Bin 62, AkSfrn. Ml 49612 




SHOOED? WtAfTAPPEOT Find atri last! to jnlermea- 
vj. r «3 equipment ratatog 1 1 . Caprs Beat ram h, Don 5B9F. 
QayfMil, 00 ftl 1» 



HAflD-TUHFMD ELECTFEMfflCS far privet* 

*M wmm? P«fl*rtOft*W Sortd 4 tof CAbHag Npwl 

HuWfifi, ear 733, Qunirowi* ?*£ £7Ut3 



BOOM SUflVEJLjLANGE TELEPHONE El 75.00 Phone Tap 
Catalog tlttJ Listen £i«aofiica. iSOi El^ni, Muskogee,, OK 
744®1 1W4&TAPS 



BUILD yaur&en comptoLa digrial dashboard*. Delaila Si 
Modem Labs, M & Hyaseau. Saim-bliz-ahelh OC r JdK 2J0. 
Canada. 



ELECTFOfifC Kits! Votoe Drsguisara: FM Hugs! TnanarTiii - 
sera! Phone Snoopil $05 fMetfomr Mora' ClUftofl $1 05 
XANIJI tlectrOriiGS, Bo* 25647, CtepE. 23 Y. Tfcrtpfr AZ 85285- 
56*7. 



fROT^Ct YOURSELF P|Xk* ati^tJT^jng 

and uriratiipplrigl Catafog 43.00 DiwwsiB#s materia 
Product*. Boa 1271S, HfeMa Beach, CA 0027(1 



LOWS PLAY TAPE RECORDERS, 1? fKMrrs par taswhe 

f raw fractal*. Nducdn Pradyjsits, Rose &30024. Horcroes. 
30093 



COMPUTERS 4 SOFTWftRE 



FREE Ptofr*rti*ll LB Mps ' & ! T RSW fb'App^'COnimMi ft nty 
athflfs L 5#nd *t*ng*l Base &ESEZRA. S** 0S*go, S2NB. 



FREE CATALOG- i&M Etaiwsm (Eoftwmm). MGVbe 
lave On Bo* ffl37, Oepi PM®. W>*es 

ftorra. PA 1S7CO-283T 



METRIC UjS, CtonweraJora tor IBM PC Maple Leaf. &m 
*61, WflrtvnL MAOISM 



PC SURVIVAL GUIDE. £tompleie primer. (1195 
TflCMCflJ F>«fi. Bd a 14431 HAW*****. Ala 3581 5 



BU COMPATIBLE COMPUTERS huhdtosfe a? Claris 

by rtaemying your cmyn. FREE Cslatog. G*n*<ll TddhrilasL 
&iA »7E, U*ke HV 11379 



*AraUJT¥-TV 



FREE CATALOG - Upgrades-. SAVE BttL 

HouSluri. Urtiden, Chaparral, Elt SJCVYlSkDM, 2017 
Ooneg®*ay, Fwgu* Pal e, MN 56537. 218-739-5231 



FREE CATALOG 36 paym. Major Brands. NdbOdy under- 
sell! WEST since 1977. Immediate shipping. Can toi prises 
1 Til Cetfflfdsie flood, ML YftfflOrt, WA 93273. ^BOOI 222-9064 



FREE DETAILS. INSTALL It YOURSELF! Easy to toUpw 
liiitnjcbbng. Comp'etfl srs^otris and upgrades. Enjoy HBC 
Cinemaa.. S^wt+rn#, The Mow® Cfton net and nwwl OiDflsk 
Salemtfl C-arr.-rrMjriHiff'iicrrw- 6d^: ?64-M6, Bohemia. Mew VorK 
117164W. Phone {M6J 569-12S2 



SATELLITE TV - F.-ee 24 page catalog rushed to y*u tatfrtg 
best 1 F r c<?i.LctF el loweal: &nc«G. SATlUh 900-472-6625 



TV r VDEOS &VDEOEQUFMBVT 

NOTICE' USE OF CEKTAH ITEMS IN THIS 
CLASSIFICATION RC0Ulft£S STATION 
AUTHORIZATION. 



CABLE TV CONVERTERS BARGAIN HEADQUARTERS: 
ZEWTH, TDCOM, JERRQLD, 8 CENT 1 F 1 Q ATLANTA KAU- 
LKR OAK. VBA-WC-DOO ORDER TCNJRS TQOAY. W9-327' 

1544. 



CAfiL£ TV DESCRAMBLERS, Mrvrtnera, Titlers, aril 
nt&re FREE '4 page -aitalQg TW Cable, , S2062 S.W. 117 
Coun. Seim 1301 Miami, FLffilfifi 60fH4Z-93d3 



CAULS TV CONVERTERS- Jenold, OMt, Scwrrtffic. Mtaiv 
tA Zenini and Many Offiera. "Haw" MTS Slerao Add-On . 
Mina and Volume. Ideal far 4QQ 1 4Sg Ownt**' Vl^, M^C + 
Amex. 1-MHK626-76Z3 l B£B IftC , 4036 B*au-OFIue Dim. 
Eagan, MN 56122 



CABLE TV BOXES NEW EQUIPMENT 1 year warranty 
Low-Fair price. Pfm Brocfewe. ACE Products. P.O. fcoitSBE. 
Eiica. ME 04O72. 3U7-967-C726 



CABLE TV CONVERTERS Ail MAJOR BRANDS AVAIL- 
ABLE JERROLQ SCIENTIFIC ATLANTA ETC* FRIENDLY 
SERVICE, INQUIRIES WELCOME l-tOD43ft-tttt VISAM C. 
EAO VUEO, P,0. #66, ELKO. MN. 5H20 



VIDEO TAPE REPAIR KIT,. VHS A SeCa Only WM D4J& 
Q-ihs. Dept HR m Buitack Ave . Yndkm, PA ifOSO 



CABLE TV EQUPMENT 



F YOU vrstii saint or the b&si P flees on Danvwlera F 
□OCOdm, call 3-313-97M35Q. We ha^e Je-jald. Suram, 
Trt Mode, 5tte*iific Ailanlt Hamlin. ZanitN. aorne OaK. 
Pioneer. Fillers tor Mating channels, alaaolher KuipmenL 
Irani II me !■::■ lim*. Nttw Valumtt Cnnrml CunvOriarfi. 



CAMPOH A TRAM-BB — KTTS> P 1 ABIS 



BUfl_D TOUR OWN ■ TniMal Trailer ■ Rfth Whaler - 
Mala " 10 ™ - Camper - Pickup Cuuer - Plans ■ Paclnfi-ra - K_la - 
causing St 9tS2 Ftosawans, Bui 1K»RV. 

flellflawar, CA 9Q706. 



172 TRAILEH PLANS Motorcycla. UhlUy, Car, Caoetraw- 
iidn-5:rnng. Skeanlined, easily b a Hi, Component Kit& Cata- 
tog (4. DC- ijRafyndat**). TtflJUpng, Baa 15 J 67 Satorn, OR 
97309 



ENQATS^ OUTBOAMSS^ IRAAjEK^ & 

KITS 



BOAT 10TB- PLANS- PATTERNS F%w bad Wood 
■ F*4rgtm ■ SNpN - APtmliaim - WORLD'S LARGEST 
COMPLETE UNE . B r /710' ruilc™ti - PiMhDOH* - &MSwr*- 
^pertoOife - HausetKMiS - H^topl**** ■ TuFtfinlhull* - 
Raft* bays -Oudebo*?? rCwim - D arfe? - CHnghiae - 

MiahihglSs - SEW FOR CATALOG *3 00 ^ Airmail S5®] 
IhCArftt SuppfcW CtMtog (EpOUlM RtNglA^-nat^nan 
Fanmi-BOOK SftMbyUffrtfl". S6W - 

CLARKCRAFT, IfrP A^u^m, Tw w»Rdi, NY 14156 



BOAT PLANS - PATTERNS - KITS Fe*r Hama 
NghdrAd* P? PrMft r 7 i55' - Hyrirdplanacs - Caneet - 

Kayskl - Ftowf?^ - Paciboats ■ Oori«i ■ - 

Sailboats ■ Hau»eioalii - Gporfliilw 1 - Q-j-.Lk.fiirr.plfr 
SliEchenglufr. Tramendaus eaa>j^s' 160-page DE5KUI 
BOOK (ADO tuuntiil f$3.Q0itow]. include Free 'Boatbuild- 
ing Supplies' catalog. Book: 'BoatbuiUlng With Plywood" 
A25S5 ppd. QLEN-L 0152 feseorans, Box F304-RM9K, 
BelllOwei.CA 96706. 



EVMRUDES r NEW 1W B 4 rg«Jn* . Top &r^^ . . nil 
ji 'h - -Je.0& hAftdllng . 5 m McCullb^ pafti - - 

0Whr* Marine 610 M?rte FMd, Lyfibroc^, New York 
11563 



BOAT DOCK PLANS KOD. SUB W«W 7fffr T^qfcC*. 
PvtJrN VUlw, K*n«* 8 S306 



(XJTDOOREQIJPMENT 



SWWGSET ACCESSORIES PLANS and COMPLETE 
KfTSi. OtymfM; FteireaEian, 1-B0O-25E-O151 



ATHLETIC EOUFMENFT AW BODY 

ttMJMMGCOWa^ 



BIGGER, Man PcwriVI Muicles - Mvll Free BwUeV 
UnlimN Soi D&WA Michigan mm 



KUNO-RI Free LeweneL Send Si 50 tor Postage. McLaa. 
Ik n 1756, Dnpl. PMSftX Hene^lu. Hw¥Bsi ^606 



SAVE SodYburrldlng Suppiementsi Free Caltfop! 
Vrtominsv Eto^ 3mkM, Feeding. PA \Wm 



MA5SJVE ARMS GA1ARANTFEDI 33.00. STANFORD 
PUBLICATIONS SOX tl 2D ST. JOSEPH. IMCN. 49065 



GUW^ PBCOW^ HUNTWG 



BEEMAN SUPER POWER ADULT AIHGUHS. Fine Fins- 
arms, Magnum 5hng^a1. Gua<en:if4d twst pi-ices, lur mty 
IkteeE UnejyceilM power yee. but mo-e mpur:a^i>Y. lji- 
eguailed accuracy, thggef action, durability, owneiihip 
pnde largest y.S. sales. |1 Lifetime Repair Polis^. Mafflidft 
■r-ode PMC fer Free Airg^n OukNk'Bfeann Intomrabori Add 
$-1 ft* Iasi mail, Bowunn 34A0.PMC Airway. Sarfta Rasa, CA 
95463, FQT$J&mQ m nouns), 



FREE Catfltog: Terminals, Cdrwwctwe, Ttes. SorawB, te 
ch at% Bjisl, Tape. £lt "PosrtNa ', Bon 213, San Antonio. 
Florida 33576 



EN(?NE^M 0 TO«B 



BUY WHOLESALE! 164 PAGE ILLUSTRATED CATALOG 
OF REPAIR PARTS fOfl POWER AND NOHPOWEft OUT- 
DOOR EQUIPMENT. Parte tor Smalt Engine! Lawn 
Garden Equipment. Chainsaws. Kana. Mr-mbikes, More 
Indudee Service Manuals. Specialty Toots. Accessory. 
Send H.0&. Sa^4s*rtB. P.O. Bor 4flM1. DBpl. R 
Sornefwlle, MA 02145 



WANTED - DETROIT DIESEL 149 AND fl 2L INJECTOR 
GORES. CM\\ Pops Hunter iB6U| 321-4ZM. 



TOOLS TOR IAI£ 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Chut- 
aNeed Daialog 5 1 OT tHeiundabiel Cametoh Depl +4. Be* 
65, BriSlOr, WiSCrVL^n 53 4 CH 



LOCKBIT Kerylosp Chndh p.ffl. SpOra Can^ny 3Q31 
biMbtolB. D91idd. MI W14 



SURPLUS UKhlnM.Toolfl, OnllACuttBrB, Real Bergalm, 
Seed9?it0tRahftnidiibteS. SaJrre. i&Bnerdi11, Hofeton. Mass 
01 5® 



UPHdUIBVr 1EWMG MKHU 



UPHOLSTERY Sewing Machines ynlh WalK mg Feet. Cera- 
pMt i9*dy to uv^QTily (ETUDE}. TltompiOA Model ftVBOI- 
AVAJLABLE FROM YOUR LOCAL DEALER, Or Ordai direct 
(Madar Charge- Vhtaj. Oatho Mfg. hc n P.O. Bok lZlia 
LubbocK Ttnaa 794S2-Pbww f§Q6j 7-M-6774 



MjAQ-HNERY, TOOLS A aJPLES 



HOBBYISTS PYiprirr,!, ydyr LATHE HM uLfrutt* i^- 
KRF, Bojc 783C, Si Ml 4 &m 616^29- 

7050 



SMALL FOUNDRY Furnaces, Supplies. Free literature 
Pyramid Producta, 3736 Soatih 7th Avenue. Phc*fii,k. Arizona 
55041 



LATHES, Mills. Toot*. Nmv tsBa-tog *1 .CO. BAn Ridge. Ro* 
53SV, Hurvicww. WV wm. 30^562^36. 



STEEL, Aluminum. Bt&h— S heal. Bar, Shop Supples-. 
Plana. Wnte: CEl, RRl. Box OaP’iefan. iL 1S142S. 



BANDSAW HLADES, Mv'j S*». F«d lilrmlura. Kmq SAW. 
6541 TtdBWWtBf DfiVe. Nonolfc, V^tglriM 33509 



LATHESHNOUfTRlAL-HOBBY FROM 1325.60. METALS, 
SUP FOE 5L LARGE CATALOG 12 D6. CAMPBELL TOOLS 
34 TM YEAR 21DD-D SELMA ITU.. SFFliriGFIELO, OHIO 
4356G. 1-51 3-322 -6S62. 



4' METAL Curing Latin: $114.25- Tmg. 15046 Pranlai. 
IndUfity. GA 917*6 



PYfiOliETER KrT 220CTF. Camp-wwils lor small toundryi 
heat treating tomperjtow rn^asuremB^il SfiS Ok^jIs DC 
Itos 4105. Hcpk^s. MN &SM 



LUBR1CATIDN PROBLEMS? Ciittehg, Prying, Sulubb 
and Specialhr tobricae** blsridtid to spet-f^rkai. 50 ytsnm. 
industrial *partd*bWty Vifes 24 hgyr UPS ONI 
Certifies Ptodtidbs IM^KI 6&*3E436 FAk HBOIf 4M-1482. 



LUMBERJACK chain saw taw nulls- -perwer-fead. B?qr#n 
Engiftoftring, Bon 4G. West CA 052SS 



CflEATIWE SCREWDRtVfNG METHODS - IMPROVE 
YOUflSl Free calalog' Bhodwy'e, Bosr 2*042, Dayton, Ciwo, 
4MMD42 



NAME BRAW TOOLS BELOW WHDLESALEI SA, Cf-ifln- 
neiioch . Makito etc: C b&eauls o>erru is also ! Cetatog 13.DG 
(rehmdBWe} Wholesaie loot. Bq* 71**P, Jwibon. Mi :*94» 



UMIT1D AMOUNT! BtocH and Decker TnF eato I S' 
Trt?iniym Drill bits- 112.95 ench (inwnprew. s§O0Sootlt lllh 
Sto«L Arli ^lan VA KO04 



COATINGS 



ABSOLUTE SURFACE PROTECTION fc* wood. ShWl. 
liburgluiis arid man^ Ffee-flcwlng clear ptf^n KW&Piq. Free 
inlQrmfrliur. BRIGHTS HI ELD, Bui 976506 Miami, FL 33197 




FREE ENERGY!! FypHnss Mpfera and Gerwrators: Amaz;- 
oig Principles and Dwclf- M*A, R2€P. Bawling Oraen, *40 
63334 



IConttoued m riAri p*g«h 

OCTOBER 1® U9 

























fOBMMPmi 



QCBorsmiG 

SUHUKE RADIANT COMFORT lot 1 tantal^ur. 
HFUOT HEATMOQULES, But 769. 01 «47E 



MXARAWWIWlMRCr 



SOLAR, hfTtJHO^LKTwC, WHD POWER equipfTWir 
CATALOG, i3.M. U.B. S6QU tereign. WE SCO, Box 536. 
R«Jw*y. CA BUO. 



HVDROOEH FUEL GENERATOR i*p» Wsier and Solar 
Cell* Fitf* and Kit SIS® Pnprip Nwr, Rea 8291, 
E^mortOft, Albert*, TW m C*n*4L 



SOLAN ELECTTVC S YSTEMSl Rntl, Equipment, BtfOki 
f'S* One J40 SUN POWER . TEXAS, FOB 27®, FlMtf. 
T **m T75M £4®1 m*3&} 



SOLAN ELECTRIC SYSTEMS, Composing Toiler*. 
WMDPOWEH, Route lpm, HQltCrtl, KS 56436. 



PNEUMATICS: tB PSI ^ angina W* NqCtftty. Xft 
W9.se, Into 55.00. Bur, 4622 Usnetfbe# PolflL Fndiy 
Harder, WA 90250 



SOLAR Water Hearing Frotjl&ria Sslwd. And Hard To 
Flftd Harta. 3A5E. Energy Research, Bo* 31 U, Nevada City. 
CA&MSWBia 



HOWD7AFFSMAN 



MAKE TOPSEJJNa "COUNTRY WOODCRAFTS" 1 Oft 

0OD CTitUrfr/S, highly ptfltebi* fetflM. CeqMOQ *U» 
C^letljGh. PM 1 H, Fenlbn Ml 48430 



OYER tad WOODCRAFT PATTEJWiS^ PvrtUbM fi^Rflk 
terys, ce-iMUlry p^OjectA WfcirttfjgS, acL-msarKK, 

yard decbrahens . more 1 Catlap Ptei wrapta pattern 
52.® AHMtfda Iflp-irej, Box 7387. GonlC. HH QWf7 



HANDICRAFT KJTSl Of doll hbuiid, teHtge huld iiema, 
blocks, boa I a aMpv stagecoaches, w-vm ears. I rvcka. For 
all age* Catalog *2 00 Siratmm C.afl Ktta, P.0 Boa 456, 
Anadra. Ca 9IMJ3. 



108 FULL SHE WOODCRAFT PATTERNS: Wmdmrtte, 
Bind Houses. T ays. Etc J4 So Calaipfl a*™ ESC. Hayas 
Fahems, SC- Wltfow Street. Woburn, MA (HMl 



MAKE WOODEN TOYS, wtiMIgigs, far hsrpa. ddL 
fr*bwMw. Gteths. mnsre tmxm, wwth?' instruments-. treks, 
frjrrtlvtfD with eor pm*. bn* iupplivfrCtlitog I1-HHB14] 
4S4^^C^«17 TW Selrrfecrti Ohio- 4?7T^*Xi|J 



DRAWER LE$S TOOL STJUfJ Tlrvj of wasting lirr* A 
energy s3^lngMo*iFvg tool eb*ft dr*w*r^ All toots In teH 
■riaw. Send 46.95 ppd. lor Drutveilese Tool Sianapaana, Rfb 
D esigns P.D. See 1636, Mart, NY 1 s?S3 



WtXJDCfl AFT PATTERNS, . Windm*^ Wshing Write, Bird 
!rtpo*nj, Frmdprfe. Flytog Oypb. Phneant Dteddd? Ptontef*. 
Cstelog 41 ». Cnftttk 11&4Q US- 27 North. OtWW, 
UtflipA4attQ 



FAYOfBTE WOOD TOYS. Pairtf ra, Parts Whneh, Cn'Ji+^g 
1 1 W Tcya and Joys Box 633M. Lyjvdwi, Wash. 9B264 



FUU. -SC E PROFESSIONAL PLANS Catalog fZ®. Q*m 
?00 prc-IpKionajiji rftajQned plana taf buHdmq himlfura. 
Furtttffejrt p^gr^, tec,. CP-69 1627 EbndaiteAw . Gtemww, 

\unm. 



*UEW! BUILD AHUNG UOUK) PISTON EHGHE Irgm 
pipe intmga. Easy plane, Frea mterinaiidn. ARGO. 30&- 
MID, Seminary, MS 39479 



» MWFTlABLE WeKKfcralt Fatterrra, ifi 00. Wiliam Pitt$, 
&Q* 101 30. SjMHiUi bu rg, S.C. 293 1 8. 



W>Q53. WX^OWCTTKFsKS 



WOODWORKING VIDEOS ginning Tc A^xncnd Cdte- 
teg 51 W CRTV, BdK 3539 Napa CA 945ift 



FREE br d&tMsre Bassw&od ftougNad M Blanks, Birda, 
A^mate, Charifitera, Arryurie Can -Canre SaSE. 
WOOdcwkigi 745A EtlKsffl Road. w«t FaJh, hew York 
14170 




DOMES &g ; Orscounts. award winning plana $5®, Free 
t«tfgh1 1-40DS33447C 



BUILD YOUR OWN SUFERMSULATED DOME ROUEI 

mualrdled cacsipg. plana, pricaa - send $5.® - ENERGY 
STRUCTURES, S9G Wilson, St. Paul, m 5S1®. m- 

WR 



STIKX^FLEK 1 ^ ErtSrtdr ftftfch System 1$ * HMU 

SyeflUTUH: &tpc£d4lhe dC^Hng EhaJ dressy ■*? *0fid, Opfr 

enH* PY fPAffi m*utehon Tniiari»li. Appf^lHje^i N afcry for 

rmrnngwne^ ?jrf p^rrl F ado/' aliX# ■» cc^npf pnjmctart, 
bm d. ready to um. CJaen with aoap and water. CrtfitACt 

Perms-Chirtk Sy^lertia. Dept. PM, 174^ NE. S71h Court, 
RodrfiOrtd, WA MD52. 1^600-54^-1231 flf Ftefffia-Chirtk 
$yftem*, DafR- PM. 1-5® Pnaasar Rd„ Knoxwlte, T1SI 1-a® 
&4S-3554. 



ARE CRACKS H YOUR BASEMENT GOTWD WIDER? 

Dnn'l 1*1 thIPlipg teurtdaihOfU endSn^r yd ur hi no. Simpb 
CncK Mdnltbf tracks Brrudural movwuant J1 6.® PPO. 
A vonga/tf. 2B36 Osage, Waukegan. IL 60067 |7Mi 34441 79. 




SAVE ItOCTi wi Ma^&r Apphap>CM. Fra# IfitoirMJHQri. 
Jayns'i House 4*1®, Myin Aw., Lebanon, Wi ®7® 




CASTOOTE Liquid PtMOc*. Cry«af dmm, «Hws For 
cabling emtwdding. CiMtMyg. hbefglaMJftg. r&pautng 
repncKJucmg wirn oyj Mnkt Making Suppi xw ® 

CASTOUTE, Dapt B54W. Bax 367 Wmbtock. tL 



do rr ^rounsn# 



SGtMTFICALLY deigned ratwy fhafpener , h>r rioadFfeg 
head regular Noraic* elactnc aMiver. |S.95 Ouaen City, 315 
S. Dh*. SePalla, MO K>30 1 



PROFESSIONAL INTERIOR PAWTHG SECRETS! B ^r_i 
ptite jiiWJciiK, Rpwu HM J panning, watt fidmCKftg. -Fponging, 
rnruth nnori. $69*. -PR FW, P.p Rdoc Jflfl, 

Sp^lnOA AL ^Sd§. 



VIDEOS Instructional texts* carnpurW aortwara on efimfr*- 
cal wiring, -carpavrlry. plumbing, welding, me , FREE CATV 
LOGS. AMAH, tafrFM Etyginw^r^ Center. ADwia 
SWa. i«frH8-4669 



WATER BEDS - Plana A accessaries. Calalog 41. A W C., 
10*41 A -ttfi Ptam. VarcwYer. WA 96662 



H STALL TOUH OWN H G BOUND SWMHIIQ POOL Id r 

aa low a 11 .HKjOG. Chafiwtk Poult, Fit #26, Crwawitu, PA 
1502*. 41Z-274-54G0 



2LW Gatelpga Luted ton™ lor Anyihingl 46S5 

Dp*Cbiy H ^ BS46W. AllWItl, G*offiM»14 



REFILL PC ccfW - Law pfWw cartrttg##, Fbr yomrudr 
prolilriite bUH*«B, iFitlfiiclionBl Video vkf Suppiim. Proa 
Iftlormauun. [312? 59fl-4HflO. MOte^, 6847 W. STIti, 14oX0r¥ 
Hi- la, IL 50457 



GARAGE DQOfl OPEHERE - R C#wti«IM - Buy 
Faaory Pteot - Th^tefciin« In Usd ■ frm BusKhuii! - F*Sy 
HortwUWft*f inateWon ^ SWpmprtin By UPS Ch PP 
Htfpmail#6jc$uiprt«fi4 Cont s*ny, 1650 E«dt €mpir# Awmwi. 
Benurt Harbor, M* 4D022 



HE FACING KITCHEN CABtETB. Sixty prtf^P Huw-Tp 
Wd#U. 51 9 95 plus (t.25 P5H. HlHltep Hdu^, Rdsi »95 W 
MlfrrtUfi. MA D2045 



ANROWFEAD Maktng Made Easy I HOttrfl 

Iniiurrrrfltion J1 .0Q. Otennrwss Otefla. Po* 50H244, &mir4l 
PWflL OR 97502. 



ELECTROPLATING. GiMFiplete Twrtm*. Electroplat* 
LMMIIUNtfUTfeMMIlC*. S14.S5 1^1* F w , Inapt*. Palin 
BiV, FL 3290&«195 



BATHTUB !q llte -wall caul king iou\. pr&ifleainnal ratullt. 
Send 44 90 1o:. SCALPRO, 6o* 9532. Sait Lake City, Utah 
(HUM 



FIX RADON PROBl£HeS YOUftSELFl Em or save thuu- 
Fxpert Fmalt tenr you ran. easily, cheaply. Sand 
49.96. CT. B wrvnt, t CL*yton St . MHAwd, CT ®460 



EPOXY putty harden uke ateel palcn ur nwnd fciylhi 4g 
S i£ K Repairs., P.O, Sox 315, Sayinour. Tfj 37165 



AT LASTl irxybe -heme repairs rnade easy. S tap by ai&p 
■n&T^uctiDTiH. Send 43.OT. L^.<te PublicaLiaria, 5921 Sduthwpsi 
Itth Court, ptantaiBn, Fterlda 33317 



SAVE Mon#ryP Do yew dwn work. CprpfHelt 

illuMrnted inatnsttibrti by pftiteailksftal! S&dnwjikv PatioL 
Dfiwways *7 eech or all litre# 31®. C. Qs1r#sdfr. 1305 
Cnur-sh. BaaulbrT, 5C 299QQ 



ELECTROPLATE mart rnecan, krts (17.95ppd ietdp«k 
$1 jDD. Judsonee. Saratoga, Dhe-rekea, (A 51D12 



SAVE YOUR VCR inairuchuTal video and para kit tor CHY 
aeivtelng and meat c&mmun repair. Send S33.95 plua Max# 
and Mode* # to. Ed's Video Servioa.Z^Canrjag# Sq., Yuba 
City, CA 96K1 



YOU Cm ftepair md Malntem Yowr VCR PrtJfAWtefirt 
Mrr 43>tertiCWi prObiam?: Only S14.S5, Mikij. 

Modal and Problem. K PtOMteKha. 45 e?' 1 t>rv aid Wy , Sfifite 
Barbara Ci 93111 



t( r W Clltiw Urtttbtey ' Gvkte s^bw Whotexa^ 
4 omw Fen Anything? 45.95. C*fctJW Bti- 14107AA. 
iaexson MS P238 



OVL Ootens# as Hdtiby. kipm'iQm pwimt under you t 
pmm\ tv™ Iptfomtetion. Wrtbi; Snyder. Box 41SC, 
eiahte. WA 9^30 



PROJECTION TV . . . CuumhH your TV te projsca 7 lout 
pictu-ra . Easy' Results cemparaoia to 42,5® pror«Mrs 
. . PLANS AM) V LENS 424.95 . . FroJeraonaJ Syaiems 
aya^labie . . . illustrated catalog Free . IwCAOCOUa, 
ISCti Main Straat Washington Creasing. Pemv^Krta 
16S77 . . . Cradsteaid Or®rs 24HRS, ^1S| 736-3ST9. 



HOW te byild a hoi *Jr b^ldort, Bqx 616- A^ a WA 99£^ - 
tSffi. 



ARUQtAFIXWlC 



STAINED GLASS SUPPLIES: EJCCTTH4Q SUPER 

CATALOG-PM43M. DDRAH4IOLE& BDUtTHEL S» E. 
SECOND. BOSTON, MA UfttT. 



^OETTWO Started m Stained Gias* ; ii.® WhHtemere. 
Bw 20^T. Mpkmt, Mmx 023® 



CLOCK nwvwmente. components, plana, epdxy, tell and 
art pnrni, shaker pegs, louch tonea dtKK tw*p supples, 
Bible clocks, videos i rangier art, trtancAa - ovsr i ®0 itema! 
WhclBSBte cataiegi) W lereditedj Sieatiar. P 0 Box 453-Fv 
frzkm r. No Q782^^&3 



LEATHERCRAFT EwHn, tools, Wte. tateiug 41.® |He- 
Funpdibi# ) Cmhwr. T*fntj*w> IX 7'64W409 



CARTOOAma OOMMEROAI ATO, 
MNMNTVIG 



CARTOON f^-r Fgn MwwtyM Fnjft &wkWlM Cflftodf^ 

BOX *Q6t4A, Ofitrmt, h*£ni®an 4^40 



LEARN Sign P^hitfig, Pin StrtpPifl F™ CatNcg 
KauteiSft* Cnn^Y, Gwt4PW«rn. MrSfiOUh 650®. 



FREE LwftdtfBqekS PMnhng. Pinatfiprng: 

Nunwed. 394 dC W. Pin*, St. Lou in, MO &3l® 



Moomxmoomssmmm 



BONUS Oflite. Wocd#rt 5bg3 Kit*. Hobby TodH, pmrrwl. 
Xnteta. Catalog SI.® Smelts tfcbby A Stffra* Ml 10, 
29632 Lori, Livonia, Ml 4«154 



TRAIN MODEL DECALS WOOS-N sejir-aa giUml g^tection 
Cataleg 4300 Microaoate, FOB 11950. Cgaia M«a, CA 
9252? 



NEW UMUE MODELERS DIRECTORY. 550 yaluabte 
KHiteiWj dh*Y M®. Ortterjmw. Lae Enwrpriam, 2tD6 Waal 
e«nden Btvd . Suita l«1P. Braraton, Rorkte 3351 1 



“FASCHAT1NG LJVE STEAM MOOiLSt" Cmp4ate 
"W1LESCO A MAMOD lm# KJTS OR ASSEMBLED. Over 
1ffl>Tte*#f-*. Tj-*ctiw^. Marine. Car*, Trucks. Stationary En- 
ginaa pJvrl AcpM^er^. Slwwri!>g Hfrge 34-paj a ctiierad 
eatueg 55.9S RafundM^ Parts. S#™# LARGE 

DISCOUNTS. Diamond enterprkPWL Depl. PMA, Box 637. 
AkUflM B4Y. NV 1-3W7 PHONE |*T3J 47V1771 



TWi GAMES* KITES, PUEEURS, 
MOVEUIB 



HURRYI Order dehydrated wemna NOW! Wmch in*m 
grow in water Send 42.15 plus 41-25 ahlppBgu Frm Gi*t 
Mtel to MairtS4re#l MaMOfiter. P.O. Boa 5974. Mamua, New 
J*r*t yOflft&l 



NMaCimCK^ XKESw 
VlNTTTftjOOLBSM 



FREE! V^rkj'1. LeBdrng Nd^elty Catetog ’60C- J&fcea, 
TfH2k», 5£l#fkte. Bportis. Hpbbiex Jabmen-SmHb. F-DL 
Bratianteh, Ft 343^5600 



FREE CATALOG: Vantdloqulam, M^k-. Owning, Pup- 
petry, fialkktfiings St^li#?, lathv^k^ Fnrtert^n St-ccexv 
iulty, PreTJLablY! Maher, Bex 43£kPM, Cgknde 

BOIS}. 



P 40 POPULAR MECHANICS 



{OteMterad m next pwf 






































MMX, TWICH&, JCMdS* 
VWTRftJMUM 

WE Catalog Tricks. PUnH*. Jokes Ov 900 Hvm 
WrtW*rt Wo™*ra £Npt PM-1QHL OBfcdifc, CT 06375 



PfWtSSWHAL Magic 1 Huga Catalog, wW 1 ,005 TrW® 
*nd &«** S*H* K#nk Lfnp't Magic Factory, Depi PM 10. 
lift Unooln Street. Breton. HA 00111. 



FT *EE Trie* and Catalog send Si. UK Am Magic, TH7 

NoTOica. Hite*. IL gom 



FTtEE cetatefl tuomakera trich*. An^wn'i. P-O Bgi 
663P PoiflEina, IL BOOTS 



HOBBES A OOUGC710NS 



HU) A Historical Military CdtectiblM. FACE catalog 
MMA. Bbi 1606FS. Lafayette, CA 94549 



IBjTAJTY Masala Catalogue St M. Subscription fairly 
$6.00. Vomcst. So* T5TORM, WllfemiL CA 32335-1560 



MINIATURE 5v Log Wtert, jenerfll Stflra. J» h*. Stt Alt 
woCKt A unique fiqttectt*'-i MIL s»rtd *1 j 05 srtd 5A5E tf* 
OruhMtO: rpfflLTKin Itaurt, £4367 N. dolly DHrt, ClTy, IL 
HJCH3. 




CUSTOM EMBROIDERED EMBLEMS, PUG, DECALS. 
Free CetelogrtJuote* Rush Snatch Slad-ri.fttP Jane, NLY.C. 
*0014. J21Z* 929-ZB3 



AUCTIONS 



SEIZED CARS, (rut ka. boeLi, +-whfi^M:r&. rnaloifiomtt, by 
FBI. IBS, DEA Available ycuf area now. call |BtiS} S82-7555 
EnL 0-1*02 



ANTIQUES, NEUCS, fMPCAN dOOOS & 
CLRIOS 



FREE LiaJ To Mbd Coflwtera. &.Q0Q Indian Artltocft 
5 pft*rt, PW* 5 QJPQ 5 W^AAd F&Mite. C#kto Trading. 

Bo* aeg, Murfreesboro, Mumt 7iwa. 




US, HUT ART tfSHHA Large Catalog *2.00. Saunders, 
Bo* UttPM, Naples, FL £M3MlS3 



STAMP COLLBCTP4G 



SO YEARS OW frftwn different United Slates. ow fitly 
ywr$ 0W-2S4 with appro^l* JhSuOn. Bo* Cll-P. f %w 
Fmdwlie. NewYOT* iMU4 



U.S.F commemorative plate Wotks or -30 mint commemo- 
ralree* |1 KH Approbate. Garden D*vt see. ConEoocot*, HH 
D322S 



HftE sample catalog Jerteriss. 3480 MiddMwH. 
Wwi Bloomfield. Ml 4fl©3 



SEVEN Mnl US Flat a Blocfca pi i* Intormation 1ha1 could 
make you rich. $1 00. PBS, Box. 541T-PM, Leawood. AS 

wot 



» DEFERENT Q* U S. tetmm 1661 And tStf. SI ,50. Ert 
RttrtlL 4»?3 SIWM. MWfNW* 0»tig 44»7 



OLD U.S. *1ampa on approval Sherman, Bo* S5S55E, 
FTiiladelp*i«a. PA 10311 



FREEl Su^iSH CaWfClSdri With AppWflA 0O4WL Ben 
750121 PrrfiflUriia. CA S4S7S 



ONEl Twal Thr«f Cant Stamp Approval H^gaxdlaaa 
Catalog. Kloatar. 4t64 6Zn<l St . Sar- Dwgo, -CA S^l D5 



BARGAH 10C Worid-widfr SlAjmpa £Sf. Duality Approvals. 
R. Rvter. Sox 113. Wflflt erookrteid, HA D1S65 



WOflLD Wide Staropi mounted in bool® on approval St 
trd up TRUST STAMP COHPAMV, p,Q. Box 1«-P. 
4wfmm, N,Y- 1 1435 

"INVERTED ERROR' 1 + 105 Dlfhnnl Unlit* Stated SO* 
wWi appro rats- Luray, P.O, Box 7566, SAKv Spitvj, HD 



FREE US. Mint plclonal eat «xripta1e. Mini approval* 
Included Hildebrand. Bo* m?. Sente Grans, California 
%(»4 



a FORSOH Sots 25*. Request Appravata FtO Satas. Box 
lDfltM Jamaica, N.Y. 11431 



SUPERS mint C •MtMCOtttttiOfl, era. Only O 001 

Approvals, Quebepb l, Box 66, 3t Jar&ma Canada JTZ 5T7 



1 jlW Stamp* I? ^ GU*J*«4aed wortn cr«f *^5 at stand- 
ard caiejog p4dwr *4dney bfctfc if dpt dalighled Approval*. 
Ktflmftr* OT-676. Hittond, NH 530&S. 



HIEE 50 Cirt«(iiirt itin^wilFi approval requaat 0nnw'H. 
P.Q. Roe 5657, Sen Upleo. Calrfomia 64403 



(SRAEL TSDifidremiOp Approvals, SamCPKen, Bo* 666, 
Defray Etaae^i Fiof^da 33444 



FRK! My^ry Seleaitel Wllh AnHOvtft 6p*rtMW»L SQ23 
Mwilwn. SpgJrane, WA 9MW 



SO EFFERENT Mtel BitU Fnvpira Colorful topics, 1&e 
Approval* GoPeetampe, Box JO0-P. Dalton, Masse 
01 A» 



UOUCATHd Tiemendpua Did Accumulation. Bargain 
Lidta Fiee. Alataki, Maynard, HA 51754 



100 WfT IfrPteys W>tS. 500 W^dwicN |1.». J. Martin, 
POS 345, NP w York, NY IOOP3 



GW^AEOUFMerr 



NEW M> Camera Arty 35inm ftlib Fra* tempi* ppow. 
W«tar u &3X J4JC. Artinfirtep. TK 7051g 



H^Bw SONflt MAfjJjQTTT^ 



POOR, Sortgi Wanted Fire* FtoeottitoQ hjWithing. 
Br nadway Muaic Produttierra, Bax 7436FM. saraaotd. FL 
S3S7B 



FREE SOHCWHTMQ SUCCESS WXW.1 Tag Ftetarda, 
BOji ^5G5PM. NephyiH* TN 3^03 



MUNC MSnHJCTlONS A MSTRtMBfTS 



KTEAUROHAL VtOUH COMPANY, Icnewcod, tool*, 
varoiHhaa. part*, accea*one*. Btnngn caaee, l-nstrumertl*, 
bows. Violin, gu< r .Hf lot* Catalog tl.ro Dept. IX, *526 W 
Belvedere Ava_, BaUimoro, MD 2121S. 



vkxih. CHjrrAft, *ie., inefclflg wtatefteiA m*xm & «. 
book* G*«fcgk si 50, interniftiqriil Ldditer^ Suppfiy. Sd* 
595397. TuN*, CW 74t53 



ACOOfUNOH Top Brandy Oordcmwc Buy Uirecf Iremen- 
dou* Otseounla. Trades, accepted, free brochure PM. 
AcwtdKMvO-ftama. ifi Wwi 19th- Straei. Now Vora, NY 

iron Fhor»2i2-£r5-sofl& 



PIANOS, Pl>' YER& PUMP CMOANS. RrtbuiW *nd Repair. 
CsWOfl erf "Hpw-To’' Bodfca, 52.CQ ?mfund*Pl*j. Vaatal 
Py*aa, V«nal 1 1 , Nw York 1 3S5C1 



AOOOADIOHS, CONCERTINAS, Batlcn boxes, new, treed, 
repair*, Iradea, credit card* Caailgl*ne r Box 4PS, Warren, 
Ml 46090. Caiaioge 313-75S-6D5C — 0DD- 32 5-103? 



HJIT Cultar fast Aryr flfMa Write. Gutter. Bo* 39 R 
Elwood, NJ.. 08217 



SEif-Improvement Boorcef Fra* CabOrtgl FMCN. 513 
Far vwi TBmra. RttQriNML N J. 57657 



QUIT SHQKWGL Idt* s?f PPpi wtfh wraft* irtir- 

hypnmi* tapw. Each tap* I1&95 JAL Mill Ortter, FS>ff7 
Bo^ 73.. LMWttr. NH (BW4 



LOSE wvitfit. POp* wilh -st™ Hop h moving vrilh «IP 
hypnosi* lapee Sfi96 *i- Lowy Aedaats, T^fi. P**: Art., 
PiquA OH 45366 



EPUCAnaNAHCIHUniQNI 



“JET.tiAS TURBM CAREERS!" NOPWSti*y - bwory. 
maintenance, oy#m*ui - awarded. American J«t 

School, Deeartrnent P!M7&t, Dirby, Montana 5662S <4ft§t 
34M1QQL 



FUNERAL SERVICE- intarwlmg MQRTUARV TECHNF 

OAH - Hovnwiudyft monte program ■ PLACEMENT ■ SOD 

32HSS 



LEARN THOONDiiEFflYLpioflrflmmed video tape laech- 
aa InQOrtCrtMiry qt»ckiy, **npty. Package inciudea a*entlMc 
caiculaicr. 5end Si JO Icr inrdrmabDn Hg.&SfrK VHS tape. 
ArtiBritl Tachnoldgr, Box fOO. AJ»gany, Hf 147558 



TEWAFER awlstenc* '^.2?6 popera ■vplaw,' 606- 
PW wrtMofl-fvSb S2.ro HHtMdi. 11362 ktahg.aiWMK. 
tot An^Nea, woas. esn wn-eazs. 



CLOCK REPAIR, Crth pOdlffttlQ Null, wipyphte. If» 
■atetog. School of Clock R*pm/. RM Ml Uia cran* About 
way, A*cnd4w, SC 29429 



DETECTIVE Home Sludy Course. Free lapel ptn, certdr- 
cafle, great fimira- PrtH*M*0rt*l Inraattgalor $ctKMl, CtopL 
CP, P.O. Box 4im u» Ang^kh CA 90M1 



PAAAlBOAL QRADED CURRCULIAL Approved Itv 
Otapte hraintng by oorreepcndence. BLAG A STONE 
SCHOOL OF LAW: 1 DO year* cr legal traimng. Wrtli to r free 
mUtalpg. P-O, BOX 790905, Dapl PM, DaJIa*, Tax** 7S3T6 



FREE -CAREER OLDE. Earn mere mnnay *nft Succeaa 
Frown Cncretprau tend* Dlptrar* Cuuraei Cranlnn 
infftitul*. £C3A Adaliudfl Street wu Tdeento, Canada. MSH 
lY3 



UHrVERSVTT DECREES By Mul. Afficredibed Bachelcra 
Masters, PhD' a. Free Facta Repealed. Cu/eere-RMID, Box 
470606, Tulsa, OK 7414J 



EXTENSION And Fast-Graduate Award* In PtulbHphy, 
AA, Serene*, Bdtan+t, Madlcane, Homeoptflhy, Radlon*^ 
and oth*rt. M aub|«rta OufrtCEifcr Tree fai rmall tl .bo rabid- 
&£4*J. Raster. Suuex CdPege or Technology. H-jhWd. 
Partehil, Sussex ingtend. 



LOCKSMITTflNQ, Urilrtml Schddl 6& MaMef. 
Cprrwppmtenc* *nd Shop Trainlft^, Bps 214662PM. 
Sifcivnento, CA 9S621 



LEARN Homoeopalhki Medicliw or MBturoparthy from 
IniernallonaJly Accredited School. Te prore«iori*£ Optomp 
aurtdard. Olher coirree* Dtetellca. Radionics. Established 
1961 Proepedu* Free |alrm*H 2 Ddarars) DRAHTmDQE 
FOREST SCHOOL Hlgtnieid. DnhNL Suosex England 
RH17TEX. Tates 962+6 FAX OastS-TBOCffl?. Tel 0&79K14, 



FUDIESTHES1A, Pa&onltsafKl Dcwslnq, B4W, Course* 
and Equlpmern. Etedronri: Homoeopatey Equipment. Illui- 
irslod 76 Page catalog Ftae fair mall 3 doltaral Established 
0 W 40 ym Bvuca Copen UtentHto*. High held, 
Danehill, Sutnax. England RH 1 ? ffix Tel -0625- 7302 u. Fas 
0925r 790097 Tele a 95246. 



PIANO TLWHQ PAYft . Pi*nu cuning » etertrunlc ot&n 
wmclng. Lesmed ewlly et fisNtta frt* better. Mite* 
SdKsc4, P-O. Box 1f?55. Sftcranwnfe CA 9601 a 



HOM1E5DENT UMVEJlSFTY DEOAEE& Bachelor*. Mm 
ler'a, Dodoratee. Accredited, Inexpensive, taM.Credd for Me 
eapenen ce. Free elstean page booklet. Or John Beer. B82 
SAuUiamplM Pd. Sta. 1CH-IB9. Benicia, C*. 945 10 



FUNG Tuning qukAlv teamed w&h home ehidy coureea, 
Dtplbma granted. Anwncan Tuning Schml. tTOSO Tatter 
Drive Morgan Hil, Calb. 95037 



BELL'S BLHLDWa UAMTEHAHCE SCHOOL 11104 
Antiodi. Suire- 323, drtiland Park, Kansas 66215 



BECOME A PARALEGAL. Wort With Attorneys Horn 
Study, Free Catalog ffft££M£*2 Ospi LL1Z7, 



RADIO CarMrt. F^eedetisifa. Den Seel Bex 5646, Calgary, 
Alberta, Canute. r3K 1 A7 



BARTENCXNCi, hcvne Nudy couree Eare Big S F*r 
compiste Jnstrudicns. taught fcn tdroit i send ti596 + 
A150 ahipplns md handling to; KwtLyn EmHcir^eSh P.O, 
Be*: E77SS. Oriwidh. FL Sfifl7-TSa 



BECOME A REAL ESTATE UFM 15 EF. $I 0 D, 5 DG Flu* 
Pritemtel. Hwre Study. Free Literature. BOC^ 223 ^ 642 . Oepi. 
RL1J7. 



OBEYING Jesus Be Joel 2 J 2 ONtverod Tracts. 1 127 HE. 
Fifth El h C^M *. Fla 32 &TO. 



SPEED Beaoho MADE feA^Y. Astounding new reading 
mtfihedl FfH Irtomahon Manuitnpte. PjO- B04 41419M. 
Baton areiQe. LA 7DS35 



TTUH FOR A BfttGHTEfl FUTURE with condensed home 
study courewl Lpvd new sKiibs bad L«m etectricat alec> 
troracii tartldlng iradw small engine repfrr. wEoounPrig. 
matfeitlrtg. nu^rng aaaBtam and much more Over 55 
ctaarHfc « Irtw ixnl. Difitattre a-mduU Free Dvtvln. CIEE- 
21, Bex 20345, Jackson. MS 3S2Q9 



-BE A PARALEGAL! Acued-iad Attorney Instruction. 
Hama Study. Founded 1976 . lDODa Grad* Financial Aid 
Available, free CalaJog. 1 - 6 C 3 & 469 - 2565 . Southern Career 
InatiTute. 164 W. Royel Palm Road, Boca Ralon. fL 13432 . 




WORLD WIDE COLLEGE DF AUCTlOfEERHB, HQ. ftor- 
marty FteachJ Term seed Free catalog. COL DDHOOH EL 
TAYLOR. Bbk 94S, Dept 19. Mason City, I A 55451 . 51 £42^ 
6242. 



man SCHOOL AT home; NO CLASSESl um monthly 
payments. totonnMton tree. Gxrr goth yeaf Cm '- 300 - 223 - 
SfidO or wnle American School, Dept. - 43 * 5, 455 E. Sfltfi SL, 
Chicago, H. 60637 



(Con4Tiu*d on MrtjBflt) 

OCTOBER 1909 14S 



































SCHOOL! 

LEARN CL-OCK RCPAB ■ Earn bifl mom*. wOA al FKWW. 
ba ydur own Fdr details send tZ.CC fappliBd ID tullionji 
to. NATIONAL CLQCKIUKEHS HSTTTUTE, P.0 Bofl 4« 
LiWfcrtOwn, PA 1 TOM. CflLrB* approved by the Frannsytvanla 
rfl EtfusAtiSri 



IHTIHSJV^ Inwshgi'iian T*lh!hg H*m* SUirf? W*ta. 
Lffprt InwlNjaEmn At*3stmy. 434 Chiftrlieid St, 
FteamMBu-rg. PA 1801?. 215065-0402 Candidate for 
Aasocaw to Specialized TecJirology Degrae CAST). 



LEARN NEON. The Afwcan School Of MtOfL 2 1 2 Third 
Arttw NtwEh. MinrttMpdtrS, MN 55481. fG¥3> 338-5045 




HOW lo gel tunud 1 fraa detain. Lera, P.0. Be* 90£l, 
Akron, Otto *4305 



JOSS. Any 5 bwi?. Any Octufjstion. including GowafiirnenL 
Rlp.1*. Pi-Nit Alsp Cftl MItllf ■■ Tufli, Ship*. RhhJrtXMtB, 
Oil ng* . iVurk month-rtome month U.5 A plus 

OwrtMS, tatonruUdn $5.00. MatiorawKJe EmptaynwnS. 
BSD?, Contral. kufioM 47110. 



EA&Y WortU EsmumI Pay! AMembte Products M He™ 
Cali 504-641-8003 Ext. 5033. 



FEDERAL QOVEHMIENT IS HRMti NOWI l!6,MD- 
tBzjoauyr i-wr-sea-i sn Ext fmidi Caw rooay! 



HUE assembly, Etactramcs, au-lomoftoesv c-ngfr*. typing, 

ibwlflg Apply Nbw^ 20-1 -8111 



POSTAL WORKERS NEEDED t SW.KKYy w! DeWM 
Unlimil«d Dnx 295-PMJ, Sin Jiun, PH 0090? 




QOVERMEHT JOflS $16,040 - t59.Z3tVyr. No* Hinng 
call flj KMflT-EQQG Ext FI-2ttE4 tar Otnronl federal Ust 



OVERSEAS. Tfl $1000 Deny' FREE Its*. ZJNCPO, Bo* 
1 31 tO. Lfid- Vegaa, HV 091 12 



OVERSEAS . $25jDOO - 175,000+ free Reportl Empkxf 
mm rt, Bo* ItFHAX, indiBbapcrfa, W *5219 



AUSTRALIA WARTS V04JI Bg Payrl TmiNmtNnr Npw 
Eroptoymenl Handbook— fcS.ffif lrrt*metfrmaJL &ph 19107- 
AA WUfrlnafeA. DC 3«KM 



EARN MONEY Tfcitfng b^rioit KKMTOV ihO?m« pot#n- 
U*J- PWPila. (1> BO&587-6000 E*L Y^20Q24 



OVERSEAS EMPLOYMENT OPFQfmiMTltS- E*e*tJartl 
incUrOf. Ahnwlile Fftrti happrll OffHM-F, B0k73B7_$1htf 
SpftoflL *#□ 50907 



B£ ON T-V. Many nwded tor wirimerOlMi Casing mta 

lit 90*^745000 &rt- TV- 30 K 4 



PORHVBVTORS 



Patent and develop yout to-rantion. Ftogiwered 
Patent Agent and Licenwd ProiBsiie«*J Engjneer Send 
\m FREE PATENT HFOWATION ftwy Inwttx Should 
Kflv*. Richard L Wllltr. t3 Plrtsld* &™*, Sui^ M, Ola 
Hills. NY 11746 C*1^4904W 



PATENT TI ECONDHCALLYI Fi-fra LrCftrt Wd wnce 

tasa. fi*n*f >mm l#BA 21306 Fcndulac Richmond, VA 
735S9- 



FREE hafp for inyanfljois 1 No dtarge for jwDtecttoc forms 
■of eonfciiltfition Ahi iBlad iwwflors FoundsCktn. 

Biichj Cukwfo Spring* CO 909W. nr Toll Fr« 1^0fr525. 
5945- 



KA& in-rtnuons. Ischnology wanlwJ 1 lnduslr> preaenla- 
Itonmattoflial I^SSS-iDEA. (SC-PM, -$03 

Liberty. Pittsburgh. PA 15223 



REGISTERED PATENT ATTORNEY Dbnild A 
4t4 HungftrfrSHS EMy*.. RocKvilte. Maryland 
2D850. 1-600-7*9^2' 6. 



patent mkim -or uso accdsearch i-bgo-99^ 

5496 



WVlNTOfiSt Can you patent ind pratfii from your id**? 
Cai or ^nifl lor ywr free irrtbrrnpiH&n &*er • 

decade ol wr>iue AMERICAN INVENTORS 
CORPORATION. 92 &rr?*d Slreel. Deci PM. WwtWo 
UacHohu w*tt 01096. 1 4Ct> S6-68S6 m Mwnedfrwtti or 
C*mdl.cifl«* 13 t 5 «- 3753 , 



PATENT. in*Hp*fi 3 ii*ly *m 

Mutton* 1 1h¥*trid# CdrmitUnti. Bd, SW. Em NY 

11701 



KVENTOrSl Learn rrom my mtatake lny»nt*&n. IlltG 
Gxa. Kuna. kSaho 93634 



LEARN hoie to oflaryouTlnyefrbbnf&rMtitOr|ic*nsB F™ 
boohlel oulfi-ne* prbb*dur*s. Jpyeity fxles. roquirarreent*. 
Kwiter Seloi FrflfndnL Qhid *J*^. 



A NEW Call Naiiotial Idea Canter of Washington 
D.C. Ptt« mid - 1-80CJ-247-6600 Ext 133 Corns £*e The 
InvwlErtin StOrO! 1 



PATENT aearcH end padterrtB&ility op*rom Free Urochu™. 
Regatemd Patent Agent. Scott Ramsey. 52M Even Star. 
Columbia. MD 210*4 301-730-9417 



PAT TNT H ycHjrseri Free i-jifanntfUon Suit* 20ft P*to 
Verde. Long taecK CA 90915 



CASH in'- UHtnmiWVljmr Na F«m f Knep tDQ%r [412^4 1- 
4114J. Consulnani-PM, 1010 Hitlg&u, Pittsburgh, PA 15220 



PATENT SEARCtVLEOA L OPHON J1 50.IW PaienL Attor- 
ney. Fr» Normaikm i -0OCPfl7ft*667Q 



NVENTK 3 NS WANTED 



HVWTQBjr m* SWtfr b*ing Cpi^vt^ by W tttMtf 

ii'm cm apsi i *Kt ss 



HVENTKM UARKETVKL FREE HFDRftUTIDN. REPRE- 
SENTMQ MANUFACTURERS. Palma*! TT Rultflrt, WO. 
Financial DWfltf. Ntoi Y0th. «V 10036 



HVENTORSl HAVE AN USEA? Don't know what lo doT 
Cal] MFAC ror ire* mionnaiKjn kh Tail tree m U S and 
Canada: 1 - 9 M-H& S 80 O 



■fVEHTORS: Flee in*drm*trdn ufflaring y^ur rmernion 
far u^. Kasxle- r S*» C0iW4tkin. C-E>!W F™ifk?nfl. Ohifl 
4342Q. 



tfVENTORS: Celt TLd iar free infermation 1 -0KM6fr 
7200 24 hours,-day - USA-Caneda 




OOV£fWAl£HT HONKS From Si (U repaid DelifKhient lx* 
E^eperty. Retxmes^c^s Celt ( i t90k4*6 7-6000 Ext GH- 
20024 for currant rapo \m 



HEAL ESTATE POR SALE . .Hurting A fishing rslraals. 
lake A rlvw camps, all types &l wilderness jFc-cer:t«: . . Calf 
of write Fof ou 1 NEW FREE CATALOG PKiwoafllng Bwu- 
ainda bf real aslale values rniionwld*! JWTED NAROHAL 
REAL ESTATt *TO#M Dtfi *ri >w . KNwh Cfry, MO 04112 
Pti 1 TofHFrae 1WW-1020 



ABANDONED PROPERTY IHPORMATWN - Si.® 

fl«*gehay**. PO& m-P. Gieo Ellen, CA SS442 



CAUFORhA Lots Acreage. tM? Down. Mg Monthly. E3o* 
3S291. Lee Angefe 900» 



FREE CAT ALOOS-FLOfl U A GEORGIA Home*, Land, 
Businesses, Fiease Specrly Stale a Property Preferred 
CODNTRV NETWORK, Box 35flFM Gfllneevire. Mo 65655- 
4632. [417) 071-4632 



BARGAIN REAL ESTATE QUIDS Bdakiet contitm A^ah* 
Cien nart«s and fftim *'i 0t ,s Hd« 7d‘ ' Sd-y lfl&F*hfti# Klnty 
Ban^ 10rotk*4jre pr^rt^-NATtCHVWTDEdnly $2496 
142 00 SiiH) Sehd check. M 0. V1 ba‘MC * s*Mt exg-. dale to. 
tatom-erWwing Hweemh. PO &c.\ 25T0 f>eErt PMtO. 
tJewburgh. N Y rlW> 



euhJDA Hcy*e J=o^ Under fMO «r? I Dldl For Complete 
InfprrnjbbTiSwxSSiOOSb Foftom. P0 &ox2^, W^rteheld, 
h+€ (K36 ? 



cortft isiRMriAiW 



HOIlESTEAfiMd ra AVAJLA9LE AGAIN 40 «ra Home- 
suae. Cftbinsrtes and 160 acra AgreuRural Hemeetwurt are 
available ift ranoes a Lb res. ±4 hr in+crnnatkun. SHI a!2Y2-ft.3O0 
Get kt 0 u r matruclicyit pict j res. maps, slate by elal* update, 
send I20 in. Homestead. Bon. 1732J(. Grass Vaftey. 
California 



aOVERMENT LAM) OPEN TO C1AM, 33 to 40 Alt* 
Jdt*tk?ns amWbk* tar (2Q gdrtmmwit lee in Alaska, Aitto- 
e*, Arttma*. CeJilomlA. Cutcyadg. Florida, ktiho, LpuHL 
*np, MrnaaJppi. Mariana, NwkFi Nfrw MenlcO, Oregon, 
Utah, WyoiTsiny. Fur Cfcmfrttfie matiuCliryii maps, Mlrsg 
fdxmaarid lfrlephcrte helpline send (20; ®f tar mora in tame 
lldh **nd H Public u™#i THte, KK-K, ^ Valiey, 
C*lifr?mkli 95945 




REPOSSESSED VA A HUO HOMES eve Jbbl* from g<?v. 
*™^nt from 11 wHhoul cradil check, You repefr 4Jso ia^ 
tMInquem tanpctawn* C*M (9B) 692-T5K Ert, H-17Wfer 
rape INI your area 




WW KONG, TAIWAN BAR GAINS t SncHM OtuMaqH, 
EQAM. P O B0* 1611, E*u GbpNL WK &4HKM911 



BUY FT WHOLESALE 



WHOLESALE NinlfjttdO gam«. afedr&rtict caralgg, 
Um Q^emuM CNSitdhlOS. Bpa &56PM, Mo#3ttewri, NJ- 
Q716DH5fl5*. 



BELTS, Buc-Ltea, Hal face Jewels. More. Complete lina 
last setNra Big Prorits Dompete deeier set up Color 
cartak^ Si .M. Artchor. Bo® Satft-fVrffl. North Ptavldence. Rl 
02911 



WQHLDWDE BARGAINS Im^rt* - Dmpihici - Cbfic- 
tnji - Surplus - Fre*bm& - (Siariped Erivelcpe^ Mamees, 
&VK 171 7PM Hfigmafld, Ind. 46322 



CLOSEOUT Jewelry A Craft Supplies (Catalog 25ci. 
Roiissela. 107-1631 tXm. Arlingion. MA 02174-7 = 99 



aoo.m BAAOAM Betew Wtwleeaie Mwy Frael Lx|i*F 
daHons . . Closeouts . job Lots . Singe Sample. Free 
Drt&te togsfrvttu^raQp^ FaDfrA. Haflansl.. 

Michigan aJa^ 



EARN MONEY Sc+llhg OdW m$ imvtJry. driga. 

warehes-Buy Direct 130% Below Heiail Ceislog SI CB. 
Anka^FM 90 Greenwich Ave , Warwick, Hr 02666 



ORTS-^lewetry Hartwood ProOujcte. i2i 1 13to Sq , 
Diane. MN 55*3* 



□FTS-Wovenea Wartdwide Cara:og R.i» nef^-ndabte. 
:aaac Cheney, 8625 Be^ngc <^E£. Lo& Angetea, CA 3COM. 



ADVERnsnGAOPICE^ADV.SER. 

MAiMGlinS 



NEW ACTIVE NAN ESI EKHED STATES! HHEHATE 

5HPMEim Adh*Wv* U*efe HOTLINE Opportunity Swk- 
iwj ^0011 0". W&9 IS: 1050^25 OTHERS! Advpn, Drpwer #2, 
Sheltoy, ID 83274. VcutHC-AinEj l-HChWTHttft 



NEW NAMES OAJLVI F>ret order '‘TWFHXO FRECi 5AW- 
DAV SHtPMENTl Adhesive labe^ Eager opportunity ***- 
fli SOKa; SMt^ia, 1 l OOO«5:a i OOO«S; ^,0OCrt?5; IftSM 1 
*1» LfflT-MASTERS, Bair 750^R, Wprrtpgh, NV 11793. 
VMA?AD€OP d^HJrt »■ M&35&dSB4 



RESPONSIVE, HOTLINE. HAIUHG USTSI WHOLESALE 
PWESt lOOk DBJVERABIUTY LJUAft AMT £££ri DIRECT 
RESPONSE, BOX 102, ORASCO, AR 72530 




ttlOOflHORATE without legal rees' frae booddet lews how, 
includes torras Gall Hazard fe&*n*ss Shwh, now WD 
34MOHH 



J B0 M A n ew* ring Servsaea InoraaH Otdurts 1 i2S Fteidhly 
V4Sa'MC 1 "600-ADD- DUA Em. 1 



PATENTS- undtf 'xlahd hu« ta ^et them. the*r puwvr, 
lomgn rtghta, ae4 tnora. Sedd $34.95, plus $3.00 S4H to: 
Ogram u«d AasooetK. The Penent Game 1 '. P.O, 8 ok 31855, 
Tuewn, Aniens SSTSi . 



OUTFITS 



YOUR addr»H or muu^ii printmi on gumnwid *nd *oM- 
mckppbgLs. F me Lire. ular . Barbara x Mailbai-PM Lol 1. 1200 
Robert HirdamSfi Hd . W r iftrvil * GA 3066 3 



MAH RUBBER STAMP* Higher PHrfrtoWe. Frt» Dtfa.lft 
HULinp^. p,0, Bern 2»DS(G^. Tramp* Ft 336^2 



E 42 POPULAR MECHANICS 



[Comlnued m h*el p*gt} 






















































PBfftfTMG PRESS ED fflg ER STWWP 
Ot/TRTS 

TYPE lor priming. Catalog $I.KVd*dudlbl* 1H oratr 
OutfCWCttYtflM. Ftp, a to 13*. HdW&rppk, Pft 1»U 



BARCD Typff Foupfldta. Type And FLAfegr StamfO tll»“ 
Mali $2.CJQ flHurtfflM gn H#M P.Q. to 1011, 

to-rivitt*. 601W 



WE and supprflefc. IDO page catalog. $2.0U deductible 
hral order. Acme Type. 1?20 N. Marshfield, Chicago. 60622 



RUBBER aiamp supply catalog. $1.00 o^dudible first 
nrtar. Star Stamp, 1720 N Mstahftfrfd, CMogo, EQ&22 



mvmGSuw 



OUlCK Copy Printing. Low Prim-. Wnta: Nationwide, 614- 
North MiWn, fflaomhgtDiiL Illinois U 3*01 



OOOtft MOTOJESw OLD GOLD, 




HOMES! CASH hw Gold, Jewelry, Gold Teeth, ftnge. 
Diamonds, Watches, St-Mar Platinum Hall Articles Today 
Free gift #rth intorma1*>rv Chicago Cold A Precious Metals. 
South Wabash, Dept 26fl. Chicago. 60603 



WATCH REPUCASI Lowest prion* Warranty I Qcrtdpiatad 1 
Exact weight! Call £4G4j 96MUSA 



TAME NQ CHANCER to wWl flWMt Wfl m**bMfr*ri 
in tff fru*to«*S F*tabh*h*l In 1934 W* buy to. 
SflvW. Pliftnyin, DMflMl*. HlQhWt Qm Fran hriptWifr 
Hon: row mdwWWh »* EHt Hadtaon. CtiK*ga hbcg 



GOU> 



COLD FROM WATER C0*¥Hft PrOOftSi Revealed Major 
Bma*fchrough (14 _wl nodding, in*o weMhekim +ae, 
Howion.TaHMTwz 



JEWHIff f flPWSlWgW15 



□oaSTOMESL Two carai Garnet |2 l 65. half carat Opal -or 
Amethyst $zm. Small lacebed Ru ay or Emerald 36 00. 
Hundred* mere, Uati 25n. Al Johnson, 727 North Focrte, 
Colorado Springs, Colo 9D9D9 




TREASURE — Locale guriSf mde away wnh ultra 
eensnLve locator — brochure tree. Research Pioddcrs, Ssk 
2TOE70-AMC. Tampa, Flon-afl 33636 



HW Golhfc Jt^eiry , Opt* Nuggufli New Fiiertted RiwpFj- 
tt&rtary Device Fron Catalog. Gantfrw Etaeimnlia, 3t31W 
N. 35m Ave^ Suite K, Phoenix, AZ 6501 7 



mm^oauwnw 



PLASTERtftAFT . Profitable Home Business Ja 0& 
Mold! Annlpi:4o Mp4- Lynneh*. £2$ 1C Men^ert. 
Me nta f. Ohio 44060. 



FREE Iflf-OrrtialiOh Stato ft Alfe#maM PtahulEcftr-^ &$» 
IE, $eyrrour, TN 37966 



FREE Ftap^r All G0*dili0rth1g Refrigeration. 

0** H**Ung, fui InetwHonA DodCC. Inc. 11JS? 
Ocodntgiii. Dallas, TX 7522S. 



REPAIR tawrwrwwert ifKwsfifKte ol parts and Toots whoie- 
Mta Str 50* EStaangft/ls, PM, P Q to V. Part Jrtrm NY 
1|f771 



WfSMSNWT. 



MANUFACTURER *1 iffnrttablB dUulAr W^nm*** \XX5\ 
needs aunrweh. TRDL, Bta 23307, Kesmich Qihf.. Flrndn 
33h» 



HAKE EifTfU WHEY DURMS V OUR SPARE THK!EAn' ; 

weckfjf com ml as to ns showing our ascitmg line ol Calendars, 
Pans and ctsw popular Advertising Gilts. Frempd, pareonal 
HvtC4 Tfwn AAA-1 Ann, Ovt m yaar. NO aarpertence 
rt««»dry ffei iovdSlmdnE or CClleCltPflfl. Sft 70uT Own 
towa. ftrt Tcme PdtentiaJi Write to; Kevin PM, HEWTON 
hUMJFACTUlWlC COMPANY, Oept kPMOO. Ndwton. 
hmSQ306 



tfPffSWAWTHl 



HN6, key^heim rnwto^toorder, 3 weeks delwy by 
•irthM. D«r*rPPM. to ^ TUpei. TatamK ROC- 



HAKE MONEY H SPARE TIME As « Aetat 

fDF taadtog nafionnl magajirwi. yOu Ota **rh 
pormrouM tom n-.irckXW whHe Miming *4 «ri Of selling. 
Irt3[ruc1i0ri3- Srtd suppd«.wil I be aartt Co you Irae. Send Chided 
W*h yhur name and ^ddre^a Eo- POPULAR UEEHAMCS, 
Dfcpi. AB-L, 250 W. SSth St., New YprK f+Y IDfllfl 




HMI > 04TTrEipcirt oppCfEurtlty. pn5W»W* werid^rtpe, mill 
Crper frwflrs home, wvihnui We tttp plftft l^ 1 

no ^as^mirtilicn. Sipftnenito gnnecpfpwihr Fn* ftepssrf 
Mdllirtger. Dfipr GSiTOC. Wfrrtiwti m* C^ltomta 8t367 



need MONEY? Eim, at tom. fm detail ctoug m. to 
tiw 6MH4.AZSU11 



“JUNKED TIRES ’! n .DO Pound ^ Send stamp. LaYalley a - 
236, Owfcmf, FL 3263* 



HQH Fsc^lts T-Shirts, Capa, tnexpenaiefl traneler m*- 
dvinei tito^iw Press, to 22flOS(GC). TampaL Ft 336E3 



tlU^S WEEKLY UAKJNQ EftRfHWGSk Details p*us Sam- 
pies (5 TO Fluttert./s fcxJW, Aleotandrii Boy.. NY 13EDT 



GET mCMIl 100% GUARAKTtED- Prcfaabte Hdnse Dubi- 
n^5 Dmails FnEE!l SASE- m t Rwseveh T^r, 3. 

CWrtl Hn*#h|k P R. 00^0 



START YOUR BUSMES3 MOWS Enay-to-kUltt#, MBp&f- 
siep guide 1 Shoesinng investment 1 Special EKtnus! Free 
detaita! Cardinal Book Cwipany, to 16IBS7-B1. 
Cupertlrw. CA iSOTB 



uulorder, uKmm h m by Dawit sas^ . 771 1 

GrwibKk #5K. CHFW Hpghti, C* S5et0 



DtSTRieuTORS NEEDED. Now senes Ftosndsi (tanv 
phteti for average people. $5.00 for aampte cssue end 
hfitomuUdn. Fled Latter. Bax 1G0&31-M, San Amonbo. Tx 
KBSOi 



READ FSogk lot pe^ |10Gi tali- Writ*: PASS - HUS, 161 
MtaSOUfiwey, Nd^h k usat* 0, 6044? 



LET The toijcnmifi" Fnjwtc* your &m* n buflinaw 
Gtantai^iAi H5 1500.™ yecrty F™ r^rd»d mnwigO: 
7D7A4Mi5Qg. t, KZ3^ 



CAR DETAlUHG instruclioiTi-rhBdhinesr^uppiiK- 
Fmtahwq Systems Blfr2*S-6i i3. 



il M tends your name to si i free oppo rtunrties this iw-oe. 
Vista Service Oepl Sox BJ2S6. Portland. Oregon 37263 
1-S (M22-7625 



?225 DAILY -'CHROME PLATHG" Auto Parta, MrHar^ 
clas, inexpensive, esay iFreel Information Chrome FKasing. 
to 2265. Warfdrt Hfir P HLrwd 20604 



MAKE SS3 Sjita iKne answering epportu ^t>' adi Write 
jww tor Impcftanl ffee dsMifts. lid oirilgBSidn WcCart?iY 
Conpany, 26» NE44lh Sire*, to U09M. Silrtff Spring* 
Ft 32663-1 169 



ISO. 303 PER YEAR BOAT HULL CLEAMMG. FiWc Cleiaih 
Stave, Box 3JS6. Hoi Springs, Aft 71i&t4 



GET Paid by CdWitto' A E^pHttartoc un nttcwatir y 
Wute , MCC- 731 W. Gawafto Fm% BNd. ?23F r FT. Lauderdale. 
FL 333H 



TAKE Catalog Ordwi We mp^p 2954 Pmfrm King 

npAoially p , o4ucti. LbvrtHl bolow wholouta pnrm. Immo^i- 
a:t oelrrtry SpetEuoubr homo buSsnnrSS opparturti^r. Fhiv 
R«4c SMC.4401 Da Soto Avenue, Dept. atHO.Chetawc-dh 
CA4131 1-4881 



RECYCLE METALS, NO. NOT BEER CAN 31 E»y *456 
F m intofOtab?**. Ftecyclfr, to 1?1*. Fitoim 
TN 37066-121* 



t2Q6 - S500 w*fl*ly™AT HOMSTi to g.rwik?ki - Etota% 
FREEH Homnwurktn-B, to 636379. ktargatu, FL 300&3 



GET RICH II Sep-ret l«w smsohes- debts— bnngs Cash, 
Credit! FREE tapor iV mtlWWB, to 4036. Pompino, FL 
33063 



ALLHitfUM SCRAP - Recycle YgmjieeH - HAKE UP f?W 
FOUND! FREE Intorn^tlon 'r^uptrisi-PMSiO. Bo* 127, 
Alexandria Bay. New YoiK 13607 



PfBflTAflLE Odd PoM Printer PvnonMize bunrww 
cartS. peitoitB, matcn« Fme details GoW. PX>. -Rmi 
S+MtfJQ, lamps, FL 3*23 



YWTL'S where toe mcmey taF Profemtefafly repair, rafta- 
rsh, recold r fumliure. GuicK, easy. Two smart £20 po bs a day 
earn you SVDQ0 a monin Homes, c-ars. ofhees. reetaurortla 
u n nmiled customers,. Start earntog aher a law days praclice 
Oetal e tree. VIF, 2007 Moitlroae, Chicago, WEI El. 



SUHPERffncKER PrtaMw. amp. Bmp*, Prirtatota Fitad 
Dotm. FLumpar. PQB 2279MGCI, Timpe. FL 336K? 



HYDRAULIC JACK HEPAJP MANUAL, CATALOG SlO.HS. 
HYDRAULIC PARTS SUPPLY, BOX 4157, OROVWlSVlLLE, 
TEXAS 7S52DA157 



PlWKi fuming duicMy learnec with home iludy courses 
CHprto™ gtanleif Amaricin Tuning Sdrocrt. 17®0 Teltor 
Drive, Morgan Hilt, GaJff SSCflf 



$40,00 ON Vi ACRC1 Nnw HyGWrtlO* ■ inegtp^ive. 
ptafiKinF. pmtllcill Frn EMdrinlillwsm RoO^n i. to 1S14. 
Fr w*J£iL TN 37065-1214 



LEARN Sewing Machine Repairing. Man, Women. 
Lutrative Frtfita. GhHdfih Corraspondehus Sihool, B&* 
5104, B^sehoef, kma 51S01 



PREPARE Tsljc RrtEum*. E*n> higH to**, wt, 

Tmirt SI tom Aocrfldilpd PrQyrfrr, Nahoni* Twc Training 
Stftool 2NW, New Yotfc iGSStf. 



SCTRA INCOME. Aasembie prodiids si home. No exi»rt- 
ence. Del a- 1 li. 1-613-576-7500. Ext 696 



MAKE VOUR DREAM COME TT1UC- EARN«jU 4 YEAFt- 
LY REPAKWO SMALL CRACKS IN WWSHELDS NOT 
RCPLACW THEM CALL TOLL FREE 140M3WKJ 0B 
WRITE: THE GLASS KGHANH INC. TB1TO HW 471h ST n 
SUN FUSE, FL M»1 



14,047 HONG KQM&-TAIWAN Products Cheap. SnvNi 
tota Some samples free Hartsor, Son 17t9P*4tO, Yub* 
C&t y. CA S69S? 



RECDWMTlOfi BATTERESl Easily Earn. Hundiada 
Weekly- LkrtokJ Secrete. Free- IhTopTnar** Battery Outlet 
to 3300M, Htetoy, NC 266D3 



tl.UO WEEKLY APR TOOL REPAJRINfl. butmettona 
Parts and T cwrt Wholesale Ftoe Delailt. Bo* 634, Wichita 
Pans, TX 7630* 



$1 -OKI'S WEEKLY!? HUUHG FROM HOME! InyAfH* 
!3ltowhprillyi NO CtwgFliofi ' MLC, Beta 35^PM. Dwibury, CT 
0W13 



llJMIQ'S P053I6LL FREE. Stamped envelope. Progress 
Sox 93246. Loe Angeles. GA 90083 



$3 ? Ftorn SgLtata Foot Plywood IHwg* DWltahO) 
FtaVBAl.rtfi PiOdF 51®. (Rf1yhd#Wel Wtosdhrin. 
SridgmralMr, Ma±a 02324-2^ 



HUNDREDS waptriy^wily. Aasefribie PROVEN products in 
ytHjr SfSIlta IfnM. Ng sacparlyipa. Fnm Gr«*mta«- CmirvCrt. 
Bd* 222?. SiNurdal®. WA 9Mi3 



BATHTUB REGLAZNO, p^dduc: satas, service and Train- 
ing. Call Unique Coaling* Coro. f*CM} 945HE72. 



HAKE High Froln. Hot Selling Licence Ptaru. Signs 
Yaoumaglc. p.O Box 2(386TiiCj. Tampa. FL 33623. 



HAKE RUBBER Highly Profitable. Ff W 0*LMta 

Rinmpdr. p.o. to am loci, fl 33sk> 



EARNHOS Uniimned 1 Mail our burger advertteu- 
ments 4mm liomal RESM Mercnarvjrsmg. Box 6811 4-P, 
Chicago uimcw Wttttr 



VENOM H4046. No selling fioutes earn amsping 
pro^ite. “’Big Catalogue FREE " ParKwey OprporafUon, !S3o 
PMES Orttarapring Dri^, TTfpppKjrrs, Mnrylpivd 21^3 



BIG BUCKS H TEDDY BEARgjl MMtacturW tokS 
CWrltnHl^ who Wish io C*/ri $tQ0.W to Y»*M Toll Rr« 
i -socNKfrcn m Kioco Pmduct*. 2 ks h onetto* nat , Farm- 
ingviJta NY H 1736 



TAKE PICTURES lc^ prolil. Cimo-a Vtynlur« Bax 771, 
Lamar, CD 61052 

ASSEMBLE PHOOUCTS AT HOWL Moyty oppo-lumli® 
paying fhgh weekly PioHi preee^ily availt^ki mlhuui 
■nveatmeril Wrile. Businesaps-9. Bos 9006, Baldwin, Ne* 
York 115 1 0-9000 



^Coo0no*d on rwicT peg*} 



OCTOBER 190? m 




























































BUGMHOmffmMTW 

HAKE HQiEMADE BOOKLETS. I'-rt HuTiOd $167,000 
with mine. Fn» IntormWito. Ftoefim, P.Ol Box 5320. 
Sevi*rvilta, Tfl 3-7H4 



PIANO Tuning A£*&mvf. 261 Germania, Alexander, AflK 
7J00? E«ry Horn* inscruiMKrfii. Toot* Induded. Viaa' 
U*1rrcftfd 



HUGE PROFITS’ LEARN VCR CLEANING AND REPAIR, 
Award- Winning Vida* And Training Manual Repeal* SE- 
CWTBI Pnot tsqwrtenoe- UnmesKiy. Fme lmto“ Vt#jb 
Pud heart Ktoi 3540 WWilf* SNd , S*. 310. Dept- RM2, LnS 
Angataa-. CA 9TO1G 



SUCCESS m ywr OWN PmWMw unlikely wrtheui a 
business ptan. Bownew Plan* Ffw dmeils: hEHSWWhy 
Inbematotoi. 274 Cm* fld S^rwp^ PtA, AJ^rtt Cmwda. 
TBAntG? 



FINANCIAL tHKPENDEHCEC Him to «t»rt mow PflOfirt- 
AftLF Pwtoto to to™ GUARANTEED. Fr« Malta. Write 
today Botoy Fublsiwng, (PMIOl «fl Aowii Grove Court. 
TrftflMW, FL 3£21? 



NEW! GROW EXPENSIVE PLANTS, SELL FOR 2,H»S 
PftOFlT. Flip information. Growtiz, Box 306-Mrfl, 
EW4ftVy.M&W71 



8256.CC WEEKLY r HOME ASSEMBLY WDRKL WWTE: 
JOB5-B, BOX 70, EARLTON, WY 12656 



680,000 Yearly! S*Jt too^sfry mill Fjp* 6* page ntirtuair 
Quairty. Bo* lMS-XP. SaafimJ. NY 11763. 



ffiEE REPORT rewals to* i young 25 y#to old friskws 
Huge Wide erf money, upfwtoing m unique fr&flw townees. 
ngN from hie kitoton wbte. World Imports 100,000, DepL 
PM-3, P O Ik*. 139. $l#r1tog. YUginla 221T0 



MAKE |1S, HD PAOWTHLYi EAST I NO INVESTMENT. FI- 
NANCIAL, BOX 11 &#1L FORT WASWHGTOH. PA 1MM 



AUSTRALIAN FINEST Buy direct — no m nWlemBn lantBfl- 
m hirgaina— baneiu* 140&2M43U. 



PEAL HOME BASED BU&WESfi Turn Spare H«»n Into 
Cash. Small mvwrtment. Exerting Opportunity 1 Free EMAlH 
Aladdin, Bos 43065PM. Watauga. TX 78148 



ESTAfiuSH pralrlflfei^infliliMt^^elnweihama FREE 
DETAILS. Whte today. Ac*w Enterprise^ Suite 301.15* 
Donna Dr., Hajnower. Mass 0E33& 



SALESPERSON'S drawn. S#M-gM0* New#Mr1mg. pro- 
tected tetfrttory, existing demand. n# f*t«1lan. Six figure 
irw^pma. $6 ®t> or J2i ,M0 1* imn py*in«i Recording WfF 
&53-20D9 



1400 flat* rwydmsi “Pi** HmT' y««f (Fm#) ml* mutton . 
Wta*nL 771 PH, FMrih Washington 9860^77^ 



EARN big bucks, raping end selling reports- Minmipi 
Holme*. 330 Wwt 42nd Sheet Suite ISO. New Y*fK NY 

iora 



UTiSDO Y&aftv "ft^dde^V , your computarV ¥«s jFfm) 
report. SJmi»an. YTtpM. Bartlb Brownd. Wtehingfwi9WD4- 



T- SHfftT PRMTWH HACWES. We wil pr*1a&&rpnal an- 
gle end nHikiK-cckir acraen prmling aqulpment. tfHxpermtve. 
Tram UrOchurt*. CaltoS SUQ&y. ’206^-F>H NW 2S Si Coal 
$pcr*0J, TL 33065 



HOT QfWHTUlWnEB: 1D0 HEW, f^rPUlbJe hDRH bUM- 
rwoi rftrtabd F<« DataAfi. Duwneae Fublicalion*. 304 
Nowtiury SI.. Sirrfe 3 62-K ftoefon, MA (EltS. 



S3» A DAY! Taking Phone Q-dcri People Can You. 3H- 
7?^&r71 Ext. L50. 3A Ht^\% 



FREE vided on businem -opportunity, O'NNI 'M , 1® Qpk 
Lane, Swim, CAMUS 



LEARN f^kF, Silver, Pialu>L#m Scrap Flecycl =ng BuBloaafl 
Fnfe ftseycting. Soon 11216P, Reno, NVe&SlO- 

tats 



■fCOME DiHXMjry! Firr>™ Ph p. »c*WW« rmr»bt lug^ 
incono discowimn enybna fcfln >jH 1o aeh'rave wealth Free 
Fb£±i. Kapp e n1erpri*ee, 24C4 Chapal Hill Hoad. Ponca CHy r 
O K 7*604 



saso.sjo Day Swnl-A-JlDrraciL CwtCfeia Block Mach^rWv 
5*tnd t& 95 tar Full &*ot YHS V^ipao of Entire Opera ton. AH 
intarmation to gvf Mhrtsd, HahiftdBfAe-. DUR 34TH YEARr 
Oartayne EquipmsH -Company. Route One. Bax S740. Rapid 
City, &M>th Dakota STTOZ^m 



MAKE Momy. Fyft fcj®. Kiirtka, Bgx 221 r 

WVPTWnfl, PA 1»*4 



RETIRE 41 Any Age Mow Money WUft Y&wr Own Bupineo 
At Hr™. Send Fox Fn» CMW 1 * T*$iy! SpaHing. »£ Elpaad, 
Dartjy, Kenaas 6TOT 



WANT FmentiW Frtadom?SlertChittMai[0«Mr Builnaaa. 
Free Daieil* USC, 2407 AsrHata, Bpaarer City, LA 71 11 1 



SECRET? F-orn’iuLi 1 Gat rich Iasi . Fra* inro-malioo. 
LLT Enlwprtea, a** 2363, OWvawa, Ort., LI M Art, Canada 



BEST Profitable HOME BUSffBB OPPOIlTVMTES . . J 
Prpvon MOfi.EYMA.KERS. .IDeteJh . . . FREE .JWrfl*. OKS, 
Rd][24S-AB9 VT D5 148 



SlODjDCOYRl Ea*y New The Ufitmate CHwwfiiifir^ FREE 
Delllt* 1-SOM46-3415 



MAILORDER OPPORTUWTY; Start primN* N m 
nasa without experience (H eapflei. intormettart free. Urn 
Onsex AaaodJBle*. -Depi m. MXMK Mr Cf7S45. 



AMAZINO Tap* m**# up Id *7»00 y£ut htn waeWid 
Send St2SSW FACT. Box 33A. Moxup* C»y. MO. B3456 



FREE REYOUniKIHAHY KIT! $1650 Weakly! Become a 
Mortgage FMduntk^ C*n*rt|AL HM»4H7 



OCLUSIVE TERRfTOfllO: NEW. Make 500% on local: 
cdnipcNWrtft. No Paf*pn*J Sa*«. 3 pay hrawnory Tym. No 
Sp«iel TdobVTeMrda £JI, & 0 K 25DM, Pletiwit Garden, NC 



SUCCESS! Money! Power! You can have n ell Fwm 
lllaraturo St. thomaa 64- P Spring, flew ftritain CT M051 



10D0 Compantea Hiring Homewortcera. AH skil-i Spdcdto 
( oh needs. R u«b starry— ’'Ceah 1 ', Wniepfffrng. 

Round rad, TX 



NEW Salas Ejnstrihution Ughiad Itausa Nurn OS fti. 

0 m B^iTPHum HM3-WEkZ5«2 



tW WEEKLYI DuaraiVIjaed income. FREE: Insider's 
Cirido bo IMcMimad Fortuoae. Faragon Industries, 2301C 
Central. &uiw W. Badrprd, Tt*m TflOSi 



HAKMG EXTRA HOMEY HADE EASY. FREE SubKrip- 
tiOfl m Op^YMiify Maqezma offers himM ol proven 
ways. Wrilii: Qppdrtuntty, Dept £36, 6 N. Mldfilgan. C^cago. 
11 60802 



6E YOUR own beta. Work ff! home 1 Tree Details 1 T-60D- 
822-7125. 



11,500 WEEKLY D^maing BtdNW MfIL frorts hMi>l 
Efickwe slampl - Leumn'i-PM, Box 1616, Bhdgaviaw, It. 
60455 



SEIWE FEDERAL Si^POeiAB Hvetw* proflL Iree 
iinin^FTvalliin. Ac>n» P.O. Ban 575. San Anloniu, Tout 73202 



EARN OUtCK CAER1 Boy Government wzed Cm, 
hcowsv computer*, tewtiry- Seiwjp* Bo« 4309- A(F, w eat 

Ccmfti CA 19791 



fHMXH AT HOME, new. high ptotit. ne inventory. 3inW« 
13 rstundAh JTA IUam Grand-Sra if®. W Co%ir* Ca 
91791. 



I "|1HJH» MY FTftST yEaA." Home repair boameae. 
SpAte-hma Free brochure. MisterCfafc Dept. BIDS, Box 
301 S3, Savannah Georgia 314-1& 



NKJHLY PROFIT ABLE HOME BUSNEBSEB Free DetxUi 

®a*rttafi tIH) North Werner. EwimiriW*, IN 

47712 



EXCLUSIVE OPPORTUNITY, f»p rating morwy-mgkmg 
pim Free dWwla Safiua^ PWIMW^. 1S» North 
SaadaAo RoM. Tuoeon. AZ 65743 



H-ttKDH IN 90 OAYB' Frown SY*ipm. D4Ml% SASE 
Freedom , 796 Peace Portal, 6Wn«t WA 9K3&. 



MAKE flfijODD MONTHLY I Easy! No Invewtmani. MCDow- 
4M, Etan S529-4. Diamond Bar. CA &17*5 l 



ISSOO Vi'eekN' Helping oihm OfiWta^ Weymaf, Box 
i4ftP. 4aJwi|ie. PA 16613 



PHOF1T FROM REPAHNa DAMaAED WWQfthlELSS 
HOT REPLACVKL COMPLETE SUmiES. OLAZ-A 
SYSTEM 8W445-ZT7D 



START your dwfi pf*411adla busi^eae. Free information. 
TM Publlcaiicns 2503 Meyer S.W., Dept 40. Wyoming. Ml 
49E6B 



MAKE t7,dOl3 Monthly u Loan Brafctft. Nd Invwlnwnr. 
Frsse Dal life. Finanail. BOX 36H6A Anaheim. CA ‘92803 



HOW ANYONE w aWrt PRQin ABLE MMcttan. Agtnty. 
34 year? exjsphence. Thpntpepn &<rew™udd. 1115 
HUWwrough El. P Raleigh. N,t 27603 



THOUaAiDS Monthly 1 Using your Anawenng Machine 1 
DC hduttry, Box 7356&-FM . Waahingion. DC 20006 



WOABUCKa selhng lnFomalion by malt #411, 2696 
K&muoky. n. GampbOH, KY 42253. 



EASIEST way 10 mail# mortey si home. Stop puHmg It er m 
Hmulta g ufl ran hu#d. Fr#* inlOrnwJDn. RMT FifbliCiliOOft 
Box 446. Dttpl. PM10B9B, Wartnlrifltor. RA 18S74 



IZW daily rtfi PvC Fumriurer Easy tan homeCMaed 
nwnwn^ing Free raport: PVC. 771PM. Batfte Ground. 
Washington 986044771 



NEW 3-D CAMERA USES STANDARD 36mm RLMt Free 

sample pbirtog rK:* 1 ! n I'dr meton package. Call 60Q-294- 
6090 



Vt&AyMeetvrCanJ <HIARAHTEED regardless Of tiedll h*- 
1 *ry DaUiliFHEElCrtdityH. Box 634386, Margate. FL 33063. 



YOUR own xupbtertfu t ho mu business. Sowen moat pfCrflt- 
buSrnMMS. FREE DETAILS- Parks PutHiahlng. 1640 
AMierErttak Road NE, Allanla, OA 303*6 



INCREDIBLE ORRMTUNTTY eft tow 1o afar! and eperaie 
youi own profitable townee* at tome. F ree Report. Mike 
Sllclany pjbiiariing. SWA SwiHow Way. Fair OaKa, Ca. 
968EB-652E 



TMOUSANCS PDSmLE - Low rWk quick oas^ pid^n 
home busineeae* Free derails Write today Monarch ’A. 
- 6. Decalur. Geetgia K09t 



EVERT p+€Svp Erut* a pwut-ki (luebenwr S»- Starts 
am*U htow bee'inew pert rime. R^ortyplwia J19.95 
LOhmenri. Rff., 21&H4 D#W«4 Of.. HUflSW. TN 37783 



SUCCESS (JUARANTEEDr yCHir fcrturta ngw Fn# 
in!arnuEion. Discovery, E325G Tulsa, GttC£A, FL 32927 



LEAHWEJUH I1Z-1K600 m live moptfia Fni tours dajry. 
Manual 99.86. Pdriable Haaier. S Ceelervid^lOI . 
Gmenaboro. N.C. 2T40T 



6AAM) NEW ^DlmenswriBl: camera toffiineiBri! S«id 
SaSE new — detail CHmtor, Slreet. Miami 

Beach, FL 33i3& 



AMUtlCI Money! Machinal f ree Details Primper-PM, 
2221 Hyde Park. Boulevard. Log Angeles. CaOtocma 90043 



START Your Owe Mail Order Buwneea Get Sto ttwdl c4 
receiving dwc-X and money orders, e^ryday Mail order 
expert can help y^d del rtcfr! Send fer Faacinaiing fact* 
which tan change your Wta c Write: Into Pu&ttahlrig Bos* 
1 STA. Wtoddridga, Ontario L4L 1 01 



EXTRA MONEY I# yqu.f l^t tow ta Antf 
auegwad in lumnig hobbnrt and hgu«hdkl arfrckn- into 
■ddnional mcPmS EiSy rttatoy #S hbfnfr: Booklet 1 3. Orato 
Lake irvtoiprlsee. 2lt3 Sotrtri Shore Ort¥e S E. Bun# 3&t. 
Kentwood. MStkigan agsfle 



EASY H»4 MONTHLYt Buying^Mihg uiwd {sp.ru- 
tkria] Fni* Intomwflon, WTVIET, SOT 08k MN, 
Fnendfwtod. TX TO46 



WANT TO KNOW m Advance which oppwiunny offers 
w#rk, whtoh ac^'t? Free Detalla Cormicopia, 31 a — 2Dih 
Slraei, tone P1C&, M-jami Baacf.. FL 33 (39 



PROFIT ABLE Business - No Euiporienc© Necessary. Free 
Iniomattan. Morgan Fowling Co. P.O. Box t** 1 , 
Mdntard. TN 3B05B 



SHOOTING ptoloa tar profit Book-let was how t3.U0. 
Bradtoid ErrtwprtM. ®40 &n- 7W>. Sutta 2P, Unodn. ME 
69506 



FORMICA: FMp«r Bumpd *to Dimaghd COtrtMOpt 
WITHOUT REP1ACEHENTT Ckntk, fttty to fROG'day 
Change Countertop Colors WITHOUT REMODELHBr MiF 
lions or apartments, homes gey proM* im media Defy. inUo- 
ductotfy packag# Fra*! 20&26fi-9742. Introductory Vldeo- 
tape $14. flanw-Ail, Bom 9900PC, Yanoouwf, WA 98666 



NOW TO START A PROFITABLE LOW tKvESTMENT 
BUSINiSS NelWfiaily known Author and Business tonsiri- 
tovr atowsyuu hew. Free DelaHa. Alpine Book*. P.O. Box 
S322M. Durango, 0061302 



H4t sends your n«r# to m#ry tree opportunity to this 
m*gwip«- "OppdrblbiCy Stoker?", C^pl. <3M, 6ox 241Q6. 
Jta. F13f?4i 



HUWAT BUUANG. Make durable building plastic easily. 
WanerpTOcI, tlraproor, attractive SUfert a-meJ!. Get Big! Bay* 
Lsboraboxy, 2D86-2675 Drive, Cedaradge. Colorado @141^ 
9626 



STOOOfWM QNi SACK CEMPiTI FRii Piotam Ptpol 1 
BFWCCi, Boi 1W-M. H CA 92345 



P DXQD MONTHLY Wpitahg 6 Hg*l* WutoJyl CM I Itoxmfr 
tot ftmsg#: I3C3J 674-01 55 



I M POPULAR MECHANICS 



(Oontfnuad on mot pagil 



































BLTSMSS OPPORTUNITIES 

VIDEOTAPE MSTTPBLJTOftS HEEDED! Earn atfm 
JfifMOIUH annually information Ji-W. VHSeracope 
Products na incofiporalad, Department Pl^.p.O to;20&0t P 
Atlanta, GA MES (40*> *71 -TWA. 



HAKE VUKW MANUFACTURING BATTER M:S1!I Fre* 
OtteM. iwd#. to 3 ®, BOOOCt, NJ DJTO 



HONEY Never Stops! Incredibte Demand’ Make Simple 
Homamade Booklets' Hu$e Fronts' Merit. Bo* 35652, 
toehmplkf, VA 25235 



FH}j FIX OLD HOUSES 1 Fdflunft, Fun, PtKtKflj. Fw 
Wwmalkinl CtessAk FMB, T2S71 St Landry* totogton, LA 

?o*3a. 



ESTABLISH FINANCIAL SECURITY - AVERAGE MONTH- 
LY pew of aw »«Rt(ir< hkHrintfr Htw it* 
•tfrefftttop rtere^r*. to mere infemn*fipfs, send t3.5tf and 
»H-«ytm™d itan-flied enretepe to-. 5eu lh western 
CofTiurter Marketing, PO. Bo* 3546, Ft Stewart Ga. 6+3T*. 



LEARN To Operate Seven Most Profiabte Swlitoteea. 
Detailed Book! *20.00 Guaranteed I Writ*; €dw*rtl Stwfc*. 9 
Mecca Onto. Salabury Milfe N.Y 12577 or ctf 914498- 
4723, 



HANK SSOd A OAY 

UMIAL ^usriHjp? Ho investments Free details 
SfretfltowJ B#fw„ to 2B0688, $m Framasco, CA 94123 



lljDH'S Monthly al HomtHL FREE Details I KL. 25422 
Trabtroa 4 El Toro, CA S2SM 



FREE INFORHATIQHI Qw pm i 750 00 weeWy tor mailing 
6niPBp*eneiira. to S23T2E, Vlngm4a 

Beast. VA 23462 



K2QQ Daily with ' HwnBfnade " MrtaJ J^etector. Ew>Hng 
Untold Secrets! [Fwl Rapon ■ Detector*. to #85. Wafefcrt, 
Maryland 206M 



tJT, 000 SPARE TMfEI AT HOME I M«hnrig "Special" Bubk- 
Us EABYI jfrvt) MC-ttHl** Jhpttm, to 5221 -Cl. 
Mh«nl l GA3D»4-HZ1- 



HOMEMADE CATALOGS AND BOOKLETS. THOUSANDS 
MONTHLY EASILY. Earnings keep growing Profit. to 
3dm Silwrd&iB. WA M3&3 



CLEAN UQNEYI W rich with j0«H 0** <*WVng tarn 
rwSL Si-Ni tmatoo* big ! Free intomriatjon. Systems, 1 2645 
N 3t SI Phwm.K, Arinina SS032 



GUARANTEED CASH GENERATOR! Y vtf Own Filmed 
UKrelight 0lwnp M*jc- TNotiSMt $Hfipte Tools, Materials. 
Rate No Lie*™. Canute Flam 130, HJ. While, 1 1B6 Scum 
Main, Suite 123, SLC Utah B4101-S1 1 4 



pU DAILY! Recyulrng -SPECUL" Melflla-FlasbCi. EBay 
rnofttyl h'Free-i lntormal;on. flecycle, Sc « 5221 -Cl. Athens. 
GA 3*04-5221 



flOgOH MONTHLY POSSIBLE I A^aiie*! beat pppertuftl- 
lyt flegrogp. iw West 75 ftennh Clearfield r UT HOI 5 



EXTRA I EXTOAI READ ALL ABWT m ’Thpu^n* 
Acquire Quality Bocks on Hom* ton*» Startups and Uwe 
Happily Ever Atof^. Fre*P«;Nst P*r*yrph Fybt&hieg, Depl 
m, MM *te Hamtafe 5*n Jo**, CA 95t39. 



TAKE PHOTOS, EARN t1« HOUR! |Fr**) hforfmiUoA 
Camera to 15210. Aahwv*, GA 30SD4-5221 . 



STBtJTS on BRAKES- Save § FitUng Your CNs^ And Make 
I Fitting Fbf Others Write: Etok 732b N.Y. NY 101 S& 



SHOW and Hill new, anordaWe 3-D Camem kol aokl m 
Mgrw Ng irwnlnry beaded Sample photo, brochure wili 
cvnofiT Sue ror you-jett. Wester ASdOClales. Bek "203+?. 
Arling^Cin, TX 70312 



GUARANTEED EXPERT REVEALS NOW TO Mak* Mkirwy 
Ift Home Huunesees. Free IhlcmTiffiori, F^y 2 *, 656 
Woodalraam ftd, EPfli^pham, 3.C. 29541. 



HAKE f4,HH MONTH SFARE-TW£|- Easy with COM 
PUTEH1 -[Free] Report: ComfwRff. Bo* §S1»CL OA 

30604-5221 



MONEY AMD SUCCESS un by you 'S! Complex P-T>gr^ m 
Free UtofatorBl dark 6^10 r 62t F^iMiW. BelUgirtm. MA 
02013. 



SUCCESS; £aay, PmMahle Home SuslnK* Free 

Itifofmattofi. fUsples Boct^. 224A St Arrtgin6S*ir1* B De*4 
PM rtf, Wcmre?i Qoufeer. Canada KU 1A7 



BE YWR OWN BOSS. Wfiftf* buai-ro gppcjrtuniEle*. 
Gpvammaiil vncouregfd to nr™ -mh+it- FREE Mlnrrt* 
trCHfv. Hotofl Pybiunne. ^Sfl Mi. PMaaani Aw#-. WiLlingtoc. 
NJOW 



ASSEMBLE Ctoest C rgannera at home. MAKE WO DAYS 
I free I OrtaSa Aaem&iy* to 522143, MhM. G> 30604^ 
5521 



FREE Infdfmatice. Seven Home EJualnesset Arndt 
Enters *«. 904 ’ll Street, Melrose. MN 65352 



□ROW ORCHIDS- eaa^y a! home, wittkeul • grpennouae. 
fd# bafttdy #nd profit. F*rs*t, B37 Monmmflh Road. Wlddner, 
OhOffiK.. HBY. 3L5. Cihaoa. 



FANTASTIC wtfh Rubber S^Whp $ 2 . 0 tf. 14638 

Cm, htoi?fb(*rt, TX 77047 



END CAR PAYUEMTS FOREVERI CAra m aU 

Thousands! Fmeinfftmiaiioei PadP^bd. 3956 kSSfr 

Pm, S«n &p<jo. CA mm 



IMPOflIT'EXPORT, Free details mama baw»n bwinU?. 
LeCroMK 1KA Suburban, to* l&PMIfc SL F*mL MN 
55i 19 



START YOUR OWN PBOFTT ABLE business #5 hpme. Free 
ratarfe CBM. P O, Bo* 32S73-C, KAnse* City, MO S4111 



FREE *M&rrtfve detaila- nlna no noh^Mhi* high profs 
k*me buajneaaea. SHARP, 1 2ffl7 Hightarrd Driw. 
Carlstad, CA 92006 



175.155 YEARLY! START SPARE TIME! Furniture Resto- 
ration. No ihvastmenl! i Freer Details Fattercon. Efdk 5221- 
a\, Athens. GA 3060 a^z 2 i 



TEST -GAMES. Excellent tocomel Detail^ Simple. $2, -CO 
Peeeeroh, Bon (24ft Gnes^ham, OR 



122% PROFIT. Uhl fljg Demand Fur Reii^ Tram driving 
Iji^ua, siraan, iMinl Nw woodbeaded Maaaage Cu&hion 
Freo ihtohnalron 600-W9- 1Q69 



PROFITABLE HOME BJSVESS SECRETSC FREE INFOR- 
MATION. $LR ASSOCIATES, P.Q But KK6-PM1D, Sterling. 
VA 22170 



HKH Prafttel ImmadU# Guirent*# CUaila Send *3 DO to: 
torda Pt>bi«hing. 4512 Em Pal'd* ktotiMnn. TX 

77027-290? 



MO*4£Y3 Pcpdmn ■! FnYr intpfmidftoh. Suite *55 

SHttkjfi A. otnwre OnfcufT<- KIN 6V4 Canada 



UW DALYM SMPLE BUSINESS. FREE OETAXS, P£M, 
to lA2AfrP1tf, OfclEdwwn City, OK 731 18. 



BIG Money Repamnfl Aula Windghieidg. Supp-w and 
Free Intormaltth. Ci s» PUcJh. P,0 Bn> 243. 

Montec'lid Aft 71855 



OPERATE HOME BABY SHOE BROWNO BUSINESS. 

Potential Unlimited. Kits, Supirita, Slare Duplays. Free 
Intofmalkm. 1-fltf&4d&S43i 



CONCRETE IntarkKk Pav' n^piocka. pleaaent. p^pinehi* 
Backyard Business Apprexlme^ly S700 rfiwartnmrri re- 
quired. DeLailt. Beck Engineering, to 1WM-. Mak^le- NY 
t1747 



TURN YOUR HOBBIES INTO CASH I FREE REPORT! Box 

?72303-PM^, Tampa Ft 3361S 



MOREVMAKHG OPPOfTTlNTEl 



BUMPER STICKER Print*- Cheau, Simple, Pdrt&hle. Free 
Deiaife. Bumper. POB Hrgii&G). Tampa. PL. 336?? 



WPOflT EXPORT Here to gel dvM No mvestment m 
merchandise. Big prelna. -Government will h&p 13.00- PS 
Emerpnaes. 231 N.E. Aptow Way. Vttnh Creek, Oft 3-74ST 



MONEY datly in yeoif mallto work at Pkhtw no seiii-ng easy 
to aiah rju* ran Lead Detail* t3 W> Jemea Lap, PO Bo* 
fll4n. Mobile, M.MB91 



WM AT 64f? E-36 5-36 fr3g lotteries ueing a s-peetai 
number gird. Send SftJ.OQ fl Corn, to ?JB. Sialic U. 
E tPtHmka Omahe M6Z 5F1 



NOWl SUCCESSFULLY eupt your uwn pTOM*b*# Mk 
nesa' FREE OCT AILS I wygonM PuNiOUkJi^ B2^n 
Budwm, Nalrtfni Height Pa 35066 



WUH Profil* T-5h*rte. CApY- tnaxpfefiijva (ranster nut 
chihei ^MftpliEB. fYpiw, Bus 22B09tGGh Tampa, FL 13623 



LOTTO BREAKTHROUGH FINDS BEST NUMBERS. FREE 
INFORMATION. TCRAlHE, BOX l72i. AUBURN, H.Y. Ittfll 



UNCOyer the Secrets at Sdcoeas-Pree Oetmta on slarting 
pjxjMabtaBuaioeMflfl Home, h^oftat PiiblteWng, 1 113-PM10, 
51h Blreel, New Glflrtri. YYI 535 7* 



ADVERTISE Free to 307 Magazihes S3 M CHrectwy, to 
1 1 N. Atlanta. Gao rg lb 3MQi 



f MADE flOtfrW last year with yam sales - you cen ippi 
Se.S5 tor -my booL 'Tho Yirf EhtfeprereNr' -Bear 
inwwtmend ypu'lt E'rer make Ws§Mni E>jrt*m#er- Pqpi Pi. 
Boa 23175. Pboeni*:. AZ mm 



HSTANT CASH FROM FEZ-UP, HGJ Afrybrie drihlCfl 
soda needs It! N* exp*fhftnoe neoeeaery. Free Deiarla. Hox 
SJ0B-PM10 Vanw. CT 06066. 



START * SUPER PROFITABLE BUSINESS Iran HFflldh. 
Free jiibiirifiikifi lo- Dpporluhliy Ma^aitoa 1e1la3%fiVM. Wrrte 
Opportiiiirty, Dept. 536, 6 N. Mio>i>gan. Cldc ago, It HJ5EK 



HAKE money safiinei tofasmatkxh by fnatl? Free Seta^n! t- 
Boa-a22-n62&. 



5W MONEYMAKING malt order ip w. tree devils DU. 
S41* SouPh Benton. Xmntm City. MO 6412ft 



NOME teremblyi Zm? Work, ExcaHenr Pay! Rush BASE I 
HLXTwwurk-PM, BOX 529. Danvitl*. FtH: tB8' 9 



GET RJCMEI Anctenl SECRET dlaooveied! UNLPUHTED 
WEALTH is YOU RSI PROOF FFfEll GW**C. Box 2566. 
RBBtoa VA 22 SB0 



HOTTEST proven profits to your apana Ume Tremendous 
profit Easy. No pemonai selling. Free del&ils. Right Ceuree 
Fubh-ihiep. ft.G. Box 46+d Suite 12?PM0. Anaheim, 
Cahlomia ^2flOi 



TOTAL Succnsa LavVPhreAlMty. Vuu Can Achieve II. 
Detail# HunCTK:k s, 895 Maple Suite 132 , Burlington, 
OftL L 7 S 2 H 7 



START Your CN#n Profitable fi Alness *1 Home. FreelrTfo 1 
SBDl 3232 Cobb Fkwy, Suite 233, Atianta, SA 30339 



SUOCCSSr MONEY! POWER! You can ip? it MU EjctW*fl 
Tree detaUs! JAM. Box 196 £P^, Sfrd nfpreta. ME CND&3 



YOU cun make money Writing Filters Ipc magfririrte#! 
Bwktet Mis ho*. J3 R.F. E-iereartA, T5089 Rd 13S0-, 
At**r<TUre, Ohio 43501 



NO CAPITAL^ YOU tin tian profrUhla home buMmf 
F ran dfttp/ls. Huffy? Longwdrth F^M-Jr ZT4 2nd St. -#S r 
Lynden. WA 98264 



MAKE. UP TO ST 50 NEXT WEEKEND. Complete report: W 
flnhwi Merton ft™ FOB iftOA Swnmll, Nj 



C4WAEOI T|»m smusr Twrfflen wprds tolo p kirtun* Free 
information Echo HMl Dlslributore, HE Lake COMUry 
Drentjury, Tbxek? 7604ft 



EARN THOUSANDS MONTHLY Home tesinws. 
BryMbl r -Seifi c>B«vine Hhpy.. Fort WL-xih. TX yfttftO 



HAKE Money WMing Sh&n Haragraph* S3 00 Ryan 
Kel^, 1 49tS4 Sprtog Meadow® Ohw, Damiwidwn, Me^viNid 
2087 * 



OUTSTANDING HOME MAJLMQ PROGfUMI Excepl onal 
Ejrninga-I Frw D*’jnh. Prtihier Mlilem-15, BOk 26600-301. 
Atouqwquft. NM, B7tZS 



CASH HACHtoEf Simple. Faay Ng Fapirwnon Dct.il a 
tariff 50 Kalsay. SLC, Uteh W t 1 -4426 



(ECURtTY, S'jucesa - details $3.00 Myel^que of Succrft 
1946 W. 600 S,, PhlVD, UT 64tftH 



END YOUR MONEY WORRIES! Amazing syste m requires 
nu inymimerii. Cuariuileed: LeftM. Send aiamped. addressed 
nweferee tor FREE DETAILS to Werffwnfiton Pubifeaffton*, 
to2b.1>q3! PM. Worthifiptcm, Ohip 43065 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
'*FR1>54NC toiktet ahwra ypu hew to aten yew b«m. bu^i 
ness wm ClBwifbtf Askwftiafcig ONLY S14W FOR BOOK- 
LET — 4i2W TOupun refciwip&te wflh Fimr c.rd&r>. as. 
anONQWICZ. POPULAR MECHANKS CLASSIFIED, DEPT. 
SO, 3SQ W. $STH STREET, NEW YORK. NY 10D1B. 



MALORDEnOPPORIUfTES 



DISTRIBUTORSHIP OPPORTUHTY whotesale am 3,000 
quality product*- »W 4dng* gtenl caUbg - mundabte. 
Tampu 7Eua*i*Tfr House. P.L> Sex 65® Watadown. New 
Y-ark 13901 



WE DROPwSbip Mid Oftfof Pfodwiftl FroHifiMe bams 
hu^m=te yrtthour Ptm$, r^ftibttona Sf^d. 

todak- to 1606 Springilnld, YA 2S1S1 

lOoretouad an naKt p»qe> 



OCTOBER 19B9 HS 








































MAUQRDER OPFORTIMTES 

HUUI.GRDEA Boohs tjOC&fcPmffl. Report, Select. to 
1 140, Clearwater FL 34E ?7 



BEGMMERg WELCOME. UAL ORDER PROFITS. FREE 
REPORT. 5^a»i, Bex 11791 . Et Paul, MN 55 HI 



MrtJJOWORE Hflbnk Euppt M Mone y mfrteg 
Secrete Free. exiting hPur tested*- Mtf Ng. 

rtHtywraf. calHarrttf 1«H. 




GUARANTEED INCOME. Raise Chinchillas. &BfKt S'tKJD 
Iralundabie) to Chinchillas, Peg*, fl. ftte. 1. Bo* «?. 
WilliDK AZ B5643 



HOft to 11000 * mLwilh plan Tiling rubtinri Fpw MM 
Whitea RMAftrr. to «3PM. CMrtrrllM. NY 140^ 



HAlCWS 



MlNOrtlUfL -Grows Ha p 4 months. Box 1213-C. Mekeri 
1299, FfvjiippimE. 



OF MbKtUTOAil 



PERSONAL [ZED HUD FLAPS. Three lighted awbato. Red. 
green, yeilow of rainbow ligRts. lineal girt Sea! the rushi 
Older new’ Completely assembled $39.91 ptos 1100 post- 
age. PMFCQ, 402 Soutf Main, &ok 10. Woonsocket. Rhode 
Island -02895 



THE MOST A1UZMG COLLECTION OF FREE THM3 - 
EVER I Derail* quails, 309P Calumet. Oentralia, IL 0230 1 



WMERS GET HIGH ON LIFE NOT DRUGS, bumper 
Ricker. Speak wc. Srtnd »■ Pm m Assotitfen. 11535 N. 
Gray. I r^ienapplii (N 460$? 



FREE PWYACV CATALOG. Cash income oppprtunm*; 
Hiding assets Secret toam N6w tAnUfe. ton, to uiq- 
PC, Fountain Valley. CA mm 



FREE PrnrTiiiic^-al Albums, Cenoed Ttckeia. stereos, elc. 
tefotmilkwi Barry PuMteatt&w, 477 fl2nd Street. Brooklyn, 
MY 11205 



AMAZING New hard ctean^ FREE SAMPLE- Un*Mar, 
to ises43 4*M10 l Fi.WWh. TK T110B-H43 



RERCEDE9, BMW, Porsche. Csdl! lac, -ate. tatty $»-mo. 
Me Auctions ci seined property Free into Care, Box @44. 
Dept. Mtft, Glen Sum «. MD 21061 



GiAMT HEW INDUSTRY PR0R09EDI 
EXCTlTMtl DETAILS FRE£S #14 SA3E HURRY! DRAWER 
1QQ7, KUUG, W W31 



NUMEROLOGY AAtlyRi Send toll bath name dete. 
%m to ABC, 3232 Cobb Pkwy, Sulla £33. Ads*HL GA »» 



ULLEMUH CRISIS! CatedysnuO spiritual (and SOCIAL 
changes raming «Wi Thousand Year's, ending? &A£F. 
Miltenium Book* Boa 2S7. Goldandate, WA 9S620 



PAHIWG METEFim: No more parhi-ng heket & Ylrrm 
trom one minute to twenty wla. Ideal lev wring med ta- 
lk*®. keeping appointnwnts, and making ’irnporfaitf calls. 
Salislaciion guaranteed Donad Warren Neslw Warren Co . 
Dept. IA, B356 FulIPnghi AtV'ub. Canoga Park C* 9'.3» 
Me 



ALASKA Lrf* Th* Last FflHUter, POB Allyn, WA »524 

- UQQ. 



GOVERNMENT ftmJUt 



GOVERNMENT SURPLUS FROM 11 Uncle Sam has 1 
Oil [ton SI In surplus goods to sell or give away. Purd*m» 
directly from gov't thru US. mail. Boats, oara plane*, 
etoionic*, outdoor -Buppiiei elc For Sfwyef '* 0u^de Cell 1 - 
eat &41 



DRUG RAID SEQURESI 0 jy dirt ch«p Cans. U?um, 
tM» POmpuWf?, IwiHfoj**. WriiH. Setl^rW, 8«c OOFA 
VMM Cflnrift*. CA»1f51 



GOVEPWMEKT SCZURES! Can, computer* tMUtfc. 
tonla Did Otteap^ HKJ . Ftfts&n.. B0» 406-DA, U*sg 

a*tcb. CA 90001 



LOANS BY MAI. 



BORROW SKI QQO Dvernighi Any Purpose 1 keep iiKSefi- 
nttety! Free detail! Writ*. Marhn. Box 1 5S3-M. 'Satety Harbor. 
FL 



BORROW BY MAIL Get 1&00-17&.000 Qu'^iy. Nearly 
E vmm Qualdwll Send tdc Fr^ A^r-jben MJP ir&imtf. 
Roi 633, Bron*. MY IIWWI 



H6 POPULAfl MEOWgiCS 



BORROW ANY AMOUNTT Q«| VHtfMttfVCMF IrMant 

nvAy Gunrtw, 6ui NV 11714^30*2 i 



FREE MONEY! DOOuDOOuDOO GNeawiy Gf*nte Nm-ar 
Hepay. Cteteii* li M iTtetondri*? JaWA Pon 30W-FV10& 
Seminoie. Florida 34641 



BORROW 6500 - 11 00 000 5EW NiQlbte. Free hppltoalcn. 
Global. 24*1 Hertshire Rtf.. Greensboro. NO £7a06 



BORROW 160,000 "Mfmght" Vnr purpaaa HHptotfML 
niwv 1 Free Report! Suttw 1B73SkAX. IndteARpol^. IN 
4&1& 



BORROW $sjo - F*0.000 on Senator*' 17% En>We! 
Arty hjrpose! free AivUoMton; 0^u? 762TM. Long 

EJMdi.CAft ) Krr 



DEAL DRECTIV: Ouloh Signalune Loans Credit Cards 
luued Nuilonwida! Donmion, Bex 35627-FM. Richmond. 
VA 23235 



MONEY Prv&w-> Fra* Booh d«crib« Loan* Cash, 
&3WTIFTW1! Sreiitt- flitfWh- tKtfHihti. to fandh4dU4^ 

Write, AMtete^w. eo- m bum mf* yp* mm 
HU 



15,000 credd! No Credit Check! tiol mtonuMlen Adhtei 
cmriiiBiami-ttu 



WEED UQNEYT Yftten Bsnks stop- W* start no erediL 
chock piMtjivrai or co-aigna-rj needed. For Application 
write. BOOT, 1157 Cfiwlerd Read, Blalesvilte, H.C 206 77 



BORROW lift ■ SlfflWW Fiat Conlid«nitf I Gtend^. 
Bm 2SS7&. Piana. TX 76076. ff14| 556-i»l6 



PAYDAY LOAMS - Mu« hd'-e dhecktogi flcceuel Call Now 
1-500-445-0660 



BORROW ,m -‘FBH". Any Pyrpp». Gw«fl**WL 
Capita., Bok 5613S5-PM, Chariude, NC 20255 



FEDERAL loans tor SnriH : Pvsi tea? Now wMMM! 
1*0017374792 tor immediate detUb 



VtSAWASTERCARD GUARANTEED? Sigcaturtf Leans 
OedH history unnecesaany! ...MCAril, M0-11 lib, Chicago. 
IL 60655 



Y1&A1 MASTERCARD! Det^te Put Ctedfl E*ftefW4*l 
"M^ortty of Apptesnto ApD-Mdl" Apply Tethftoe 1W 
B6fr*fl6i . Extension 11 issuer New Em SdntenMW. MJ 



BORROW S5OD-2DG.Dao.O0nn signaiuff! F i as Apphcabon. 
Lh’j GMbrteth. P.O. Bos 602. New York. NY 10011 



BORROW fdOfrM.nar ” -DVerfiighl. ' On Signabum K«p 
indsfr/iiiely! Aitt^n, Bpk 5#A Dismend Bs^ CA 51765 



BORROW tMO- J t00,«M3! "Imnwdiatdv '' On S+gnnflura. 
Keep Fe^evei 1 Cmdll-aA, Be* IflET. Sprtn^ Tk 773B3 



LOANS AND GRANTS TO flffi.QOQ QUAHAHTEEDE Ne 

Rhk! Fnsi ApfikteNori. NFN, Bob 16SG7-PM. D&U MdirwS, 
Inwa »316. 515-28^7635. 



EASY Mpnay, Lwi Grurte, Cradit Card* gfiM#Yftmw.l 
Money, i 40M2M*?. Calitornte f-K)&55A410Q. 



CASH HOT LINE. 1500-150.000. Rffluaed EtafWlWI? Peer 
aedHT 9B% Eligible! Fast wtov&l. Cali immetfielety' (3I2| 
565-2055, 



DIVORCE 



HO regrets- divorce, intormaltw booklet ihowi ho* ! $5.00. 
Alek. Du lie IDS- PM. 2462 State Road 7. Wargate. FL 33053 

HOW ID LEAVE A FELATIOHSHP AM? STAY FftEHOS. 

Free Gwcfture Setf Help Publ-calons, Box 3B Z, FtoeNrig. 
NY H351 



wfMAB NT. 1BMCE 



CONFtOCNTIAL Ma^ forwarding RemlHIng t>epend?*ie 
agenja Wo-Wwltfi »™ ycu InEonwEton ti». LNiip 
NAURS GROUP, fck 121 Sl BfOdHtok. C*W §5^6 



FREEt REMAILERS LIST. AGENT 6 MEEttED. PS, Bax 

mm. Sen a mb ty ?ez?9 



SECURITY, ConfilSem tolly, MhH: CwistPmfrr 

WarMtoose. SS33 Pterto? to<5QS, SWcAto^, CA »20? 



RGMAJUNGForwBrd ng »J» Into Q2.. &5x 105 Bto B. 
Ottna, Gm. KiP 603 




AT LAST a wiretett door chime Free intormAtiori. Ho^relt 
Showcase. Suite 175, 220 C-7 Sunset, Sherman. Tx 750S0 



BLANK PHOTO ID CARDS (lann abM j. 6 tor ( 1 0 ffi? 6 iw 
Birth Certtfl cate a Make on any ^pewnter-ewryihing lur- 
•nlHbed Gcscwl everywttere- I4pneyd*ck Guaraniee Cardinal 
Publishing. SS&71.&7S ^rnArwu JfeClr*Vrv«A. FL K»7. 
Bush C.OD. <C*fl 24 Hraj 1404-386-174*. 



iRMiNTmMtimwgQig 



GOLD, Silver. Pialinum. -Mercury. Tenintem, 5annp4q 
6¥BTL«4ed free Ore AMaying-SerYtoa CaP Whoto^toTHttrif 
nal Tuff Free 1-6IXV432-1010 



BUYHG Tufi^aan CartecJe PreoiouaMMalE B00-32t4St4 
□tile ST^H&SI 4333 Cdltecl 



GOLD. aii™r toil* lilt cuntach, ailrtr sekter, gate Ulted, 
mltod gold plate, jyM and sify$r ecuns. H.L. Ftolloara, 652 
MyHte SI . QlaMh, N J. 07202 201453-50*9 




BATTERY CHECKER - New - Unique - PmclkBl. CJtedk 
atrwMjtfi Of ttouMlKrtd Bantriat On« -& DO Two ■ 55-50- 
Wtom*. to 611. glutton, ted™ 46714 



LOWHTERItTOWgg CARPj 



PAY LESS! 11N% - 15% VRAr MASTERCARDS. 33 
BAnk^'Addra^aa. New Directory! $5. F'nmeFYesia. 215 
feblrthend LAfAyetle LA 70508 



FNANQAL 



DEBTST BILLS 7 BAD CREKT7 No p^eml W*H h«tp 

™*m. AppfNMrtwnB ec wptetf to IStijMO- ftoE a tow 1 , comperry. 
Free ewUofllton OTtl |2K| 979-1 m w write: TCAC. dapi 
m, 400 Century Pftr* Sou* #1 17. Birmingham, Atebumii 



LOANS . . . CREDIT end C ARDSI Get Beta its. Gufcttr PfKt 
Easily. Any amourH. any r uupn. AW «6gtU*. GgBrtnieed— 
We Deliver" MoneyExpress. 4521 CampuB ^206HM. \mm, 
CA 9*715. 24 bn- fpT4| 64^10*4 



GOLD CREDfT CARD GUARANTEED APPROVAL HO 
SANK DEPOSIT NECESSARY CATALOG SHOPPWG- USA 
GOLD CARD 1 400466-7774 



HEED CREDVTT Wei gw you a li.DDC credit card 
reg^rdlesa of credit hc&tdT. &flnknjptcy i orcredl! (MdWefn 1 
08% guaranteed eligible No bank deposit required No 
oredii chacft Free details 3H-T7B4671 En FCStS. 2* 
Hours. 



UNCLAIMED HtLUDHSIl To hnd yooim, 15.00. 
Infdrtwijfttes, Box 7002, Fargo, ND 53109 



FREE MONCY1 Nevvr repar ■ e rwn I* Ahypncs MlgAtel 
Write: ^rrtretpnwteuns.. to S2372E. Virgirite tooh- VAQ46 



UNSECURED PereonRi Loans To S58.00& Bu vrew Loens 
T-n si DQ, mow-n 36&€27i 



LOW Inrtteal Vcsi Card. F-nda AppittiLiOn. SPW, BQj. 
20286, tovJing Grean, KY 42102 



lOlrit PERFECT CflEDrT-«?mptete proteswnel ntefhpd 
guarenteee resuhi 1 Breekthrev^ topom toreifui tow*. 
teo&h&m Pm dtfitote Wtettos' Enterprtte*. 4005 
Uartanlfe Suite SD-3, Cwmith«l CA 95666 




HUGE SAYINGS tlimmaie Dealer Markups Free TdaL 
0atlenea W h al n a to . Tskitie Ai-rsfujed Ceil Tell Free >400- 
923-1 *1 2. Or WpSl*: itoydfl PMC. RocAtoid. JL 61 110 



FREE HEAfMQ W CATALOG- Save '■* by mail I Write. 
! Mone^Sewto", MOPM-S^Li^don. Sepulveda. California 
0i -m 



SOPSKZElOWlgTTTy 



COLD FUSION Fas:i, Plane S&.95. IBMFC Date Dtac 
si 0.95. Add S 1 . 75 5*H. BlOOOmpulinfl^SM.. P.U Box L70, 
Tamaqua. PA 10262 



■■EMPEniMJtfTERS" LABORATORY CHEMICALS - 
GLASSWARE. Cslelogue II. SO. Etfabltslted llftJ 
HAGEH0W LABORATORIES 1302 Weshingten. 
MANITOWOC. WI&CONSM 64220 



CLOSEOUT CMnetototo Appwtotw Catalog Si 00 
Ubbto^r -Bar. 161 A BRgRtoA. StaA 



AITTONOMT 



'TCLESCOPESI Catelog # MSH, 11 .00 Scope. Source, P.O. 
to 2001, Ardmore. OK 7344J2 




HPOMATK3H Dri artylhi-ng. Fergueort RuaerCh 
Specialists 60-15 WdPdsida, WocrOwle. New York 11377 








224 West 57th Street, New Yovfc, N.Y* 10019 
CltulfM Actverttslr^ D*pt (21 1) 949-319? 



DEADLINE FDR A0$: Copy and payroni mgpt teinbyrhe5frday0Jtoe2rnl praosUng monah far the issue in 
which tie- ad s 1o appear. See head or Ctassrtdd Section 

HOW TO COUNT WORDS: Name end addrafifi mufti tie mctodwS to OOunttog the rtUrrtjer ci wdS- in yOUt Ad Each ini- 
tial ff rurtff counts u 1 HDfd: JJ. Smith, 224 Wtert 57ffi Street, New Tbrk. New Ibrk 1(010: 9 WOADS. 
Zip atios ar& not axrriad. Phone #: 2 hTORDS, Syntiols used as keys ere charged tor. City or state c*xni as 1 wmi 
each: Newt ainswidt, Ngw Jersey: 2 WORDS Ataev^ions such as C.O.D., F.O.B., R.PM. U.SA, PO. r 5*7, 
ISrrm are counted as 1 wont!. (P.O. Ba 382 counted as 3 words) Waster's kitemahonaJ UTabncSped Pieffenary 
wi be used as ftr authority lor ^nlfig, oonpound words, t^phenataTS. abhrewetcns, tic. Pteaso make checks pey- 
Bbia to POPULAR MECHANICS, 



Only J79-50 for 10 wqt^ minimum 

S7.9S WCh wcldflfonfli word 

BOLD FACE CAPS add 
*1 per word 

(Flrwt WHd: He Chwfc® F«* BeU F*fi*J 



Fterrihanpe of ¥ 



t& enctowd to haw 



. tosur fiords} n the 



• WWLs]- 



Mo Ctog* ter CAPS ! 2 





I 5*4413,40 



| 53-4421. 35 



| 40-4^1 HuDO 
1 


| 41 4325.95 


| 42-E333 JD 




| 47-Km.flS 

t 


| "«-K»1.SC- 


1 49-1386.55 
1 




” 544429.36 


"| 53-1437.25 


1 5UM6.2Q 





YOUR NAME 

FIRM (NAME IN ADj 
YOUR ADDRESS _ 

CITY 

DATE: 



(PLEASE 



PHONE: 



_9TATE HI 

_ YOUR SIGNATURE ... — 

(PLEASE PRm OR TYPE COPY m FQR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 



IEHBS - Y*rfarfibm#, Pim DArra and Qltos Cfiitog 
St 00 (rehjnrt*bU?t Jud* Hsrba. i&oK 5fc3M. Huntington 
SlaCwn, New Yc* 1i m 



FCAiTHrVnAMNS 



DHCOVEfl n h*tf hy ftw yGv. Etey wf* Irflimjln Ipr 
lasing w*ighr-l&^. OvEq i*z Comtert. 7S Pnr^wll Rnnd El 
Catharine* ON. Genada L2N 2W& 



LEARN lo Stop &n»n ng Jnitlfitty! PlirS I'Sl Crt Natural 
Healing Toch^jquw Send J 1 . OT tD WHT. to £71)340, 
Qrtando. FL3283? 



AMTI-AQiNG Bkin tebnyi paliT-iLabe IriaJ&fwnt, you toe* 
ywr^ youngs' Guaranteed SI4.96 wewimapa. ?65lC PCH, 
Tom™. CA B060S 



RBVWS&SBWKES 



NOTuSS SHlNEl Amazteg new deemr-peliih rttwin 
silver, wiw»r braes, rncirg LongHflahng. guaranteed. 
Rtato ration Tech. 31A North Tampa Aye.. Orlando. Florets 
32SO& 






AMAZING NEW COftCEPTi FtttLIpSoda Rdflips R«m 
vj run lxwi grid tnn Mer totthw to Keep soda hasn (op iveekL. 
Ti*y d! ft Wtwfcg? ^mr^pttipn Ouarmwd. 15.96 f izz-LTp Bo# 
20S, Vwrw!, CT OflO&B 



OHEENHOUSES - HdbhjrfConi- 

mercjal Size* Fiee BfiMztiu'e GoIIik: Ai^n G-fee^HUds 
Hqk 1564^r4. Mobile. A L. 36S53. (l-JOMSfrW*] 



FROM Onlliig KjJcheri ^ wn^s Sfi M»« %h + MW g*nm? 

saw P.o. Bon 1063,. S^ord, Tews fTS ? i 



HDHEIUK PASTA HEC1PFS » .» B. Cw Bo* 

Stolen y, EEOhiodiw Onudo SP1 

WILD RICE, Minrtesola Rations, U 95 Ef^toeatiunsfea. B*k 
far ge. NO 56109 



HOME MADE PtZZA DOUGH" 

USED It vtrara In Tanfuly FW^aurem - S3W A SA55C Sjvt 
P recious Tims - 1W1 Ctaremont, Purt4*. Cate fliqoi 



LHQUN S-ciMrt SMi ftW, S200 Giry a. 1KB 
3rd A^, Berwitk, PA 7giC3 



GtXflMET Tuit sayce ter meet, is 00 SA^E Dut'a pi*:w 

S04 East F Streei ^rs. Oi 74037 



OflCKEN? 29 EUry Pta^n 1 H*c^«KP0. Rwta 

4 B(M 4600. E3l*in*ti1* GA Wt2 



EVERVDAT TbLnahcHd Kern can help preserve Irtzen 
taodm, ■Hlftnrt llte. 43.00 ar-1 SA S£ fd. KO. do* 

5420S. Hurst, T>; T6054. 

GOURMET CHIU Twq Truly HwiU Rnfft SSO> - 
R.A.E 1l K Nl. Rrve- Dr Alyoixjwn. IL ^010? 



CHIU RECCES 4 Southwest Favour 3wd *2.t»t> end 
Sflil Addrwed Stamped fo : ChMi, Pt> Box KMi, 
Gteng-J*. ArtaWi « 



DCLICH&US Outdoor Grill Recipes. 1200 necfMfl 2756 

M»f*mar fir., St. Louis. MO 63-123 



BOOiCLfl, 60 CHtCKEM recipes 13.00 J&K Emaipnse 

m Rewfwade Rd . BAtagvihe. aR 3W01. 

J-HOUf MADE’ MZ2 a SAUCE 

USED It yiwri in fam% Ftemwrwtl iJOd * SAS#. Saye 

Precdbufnnw - 1«K P^bfcp, Ce%3. &1C04 






SEEFMAHERS ONLY! FREE CslMog^ewsMIer. 
Wifhini a, Boa E1H-MP. Ston Iwto. CA tiST? 



KOEPPLS Hsme Beer Wire CttiaJog. 23 1 1 George Rclhr^ 
Meadows IL 60DOC 

HI HE MAKERS - BEERMAKEH6: FREE ILLUSTRATED 
CATALOG OF SJPPUES. SEMPLEJC, BOX 11476H, 
MH C APaB, HHMESOTA SMIt 

BEER, WWE rrcake y*ur owri. f rm «UWdg. qualify ru,fj- 
appellant 1*$! EJogr 4 Wra MgOfcy. KB Cranny 

COull. Wotiuni M&se. D1B01 1 -KJ0-5SG-W23 

W1HEMAKER6 - BEERMAKER3 - Free HI Uftt rated Calalucj 
- Faal Service - Large Seine 1 1 on - VtaafMasiefcarti - QB161 254- 
9£a2 - K*fws. to 7e5frL untfap eddence Mlsaoy^ 64JS3L 



HIHE^BEER UAK1MG Calilog:BiU EnlSJpdsBs. Bft4£, 
Sduth IWh, Springfield, i linms S270& 



FREE CATALOG I GREAT PWCES' FAST SERVICE I 
SEBASTIAN BREWERS SWLV. l-etO-TVMUn, 



W1HEMAKERS F«m Csl#pg. Lew P™s. 

F**e Rncifrte. to 336^5, tom*. WA 96133, 



FRU^I 5M dunJIfy befenTwi™ ilnnn. Cinsd^. 

to \m0. Sommdlse. CT 



DISCOUNT Leer A w.-vem^fclng MrpplKW Larg* »lr*rtinfi. 

F nal rfhrfee. DercHpfrofi with tboM. 41 .Q&. 

BflEWHAUS 4955 Bi-' C*Lnp Ptfce. KrxiKvilIc- Tmrw™ 
3T921_ 



FREE BEERMAhJNG BOOK - Catalog. Finesi Eguipme^i. 
angrixiierm. Fevi Se™*r 11^929^7? Sh. to w-p. 
top-1 Hill, NO £7St4 



BURGLAR ALARMS & HOME 
PROTECTION 



ALARM EQUIPMEIVT-WlHOlestVB Prhbtiel Call Fdr Hitoiinu- 

lion 1619S 56^2563 



AFFORDABLE Burglar Alarm*, nro si go nerFundabte. 
Johnson Enterpnses, Z?56 Maramar, St LouJa, MO 63*29 

OCTOBER I W 14/ 
















































ADVERTISEMENT 

WORTH WRITING FOR 



m*\m RESTORATION TOOLS AND TECHNIQUES 

The Eastwood Company announces its new Fall 1 £89 
enter cat slug. .More than 100 pages filled with hun- 
dreds &f new and htard-to-fir>d auto restoration prod- 
ucts. Professional spol welders. metal terming: 
equipment, paint materials, body solder. amSuSSnaf 
sandblasters, bulling supplies, and more. Free 

643 TABLE AND CHAIR SUPPORT 

“HuwTn Reinforce Tables And Chairs” pamphlet from 
Sianley features simple wap to reinforce wobbly ta- 
ble&and chairs with Saw cost hardware, free 

$44 SEE THE LIGHT 

The Atrium Don r presents an alternati w to sliding patio 
doo rs and entranesway s I ns^lated glass doers crafted 
of Ponder osa Pirn with □&*; sill can beautify your 
home. Factory assembled wrth transoms grid ausfccso- 
Tpes available. 18 -page color brochure shows opt ons 
and spE Dili cation ij. SI .00 

645 GIFTS FOR ALL OCCASIONS 

“Distinctive Gifts By Mail", ^4S-pag^ catalog which is 
filled with hundreds ol unusual items for you art) pur 
family. A personal shoppinge*peitence from the com- 
fort ol you r home . From Queen City Gifts . free 

64E HOBBYIST CATALOG 

Edmund Scientific's 80-page catalog Contain* Over 
1,2Qfl products, including telescope*, magnets, 
weather instruments, tiigb-tecfi toys. solar equip- 
ment, fiber optics aad ideas to r science-fair projects 
Free 

647 CLAMPING FBOSTIWTHHI SOLVED 

Edge-lo-edge clamping i$ frustrating. Trie tighter your 
damps , the mo re pur work buckles m the middle But 
e$ow mere's a clever clamp set that squeezes side-to- 
side and to p-to-bottom , aJl at once . Jusi one of 400 * 
in native tools in Leichtung 1 s catalog . Free 

64 0 PERSONAL WATER POWER 

Bombardier ini reduces the 19&3 Sea- Deo Personal 
Watercraft, with Semi-V hull design , seats two poop k. 
1 2 -page color brochure gives del ails and specs. Free 



B49 CAPTURING THE LIGHT 

Let V@te£- America, leader in roof windows and sky- 
Jighl s . Show you how easy it is to capl u r e more natural 
light and provide heller ventilation tor your home. Full- 
color brochure give* you all the informal you need 
lor your home budding and remodeling pians Free 



650 BUYER S SUIDETO GA& FURNACES 

American Gas Association's 17-page booklet "Buyer's 
Guide to Eftergy- Efficient Gas furnaces & Appli- 
ances," contains information on natural gas heating 
systems, water heaters, ranges andctolhesdryflre, eh 
Itoiency ratings, available options, and technological 
improvements. Fnw 



651 HYDRO RUNNER 

Taking to the water witi neve? be the same after you 
blast the throttle in this 40 m_ p . h personal watercraft 
it s powered by a 2&-hp outboard, measures W? ft. 
long with a 4'^H beam, and weighs 2DG pounds . 
Plans contain si* blueprint sheets and a defied pnoto- 
iltegtreted book, from POPULAR MECHANICS 
S15.95 



652 FOR YOUR EYES ONLY 

Predstotf Optical presents its f &-page catalog of mag- 
nifying non-prescription reading glasses 47 styles of 
leading glasses, sunglasses, and bifocal sunglasses, 
including 14 new styles, in ah strengths. Free 



653 FINISHING TOUCHES 

Trpson Wood Finishing 30-page brochure includes de- 
tails on beautifying aod protecting new wood, plus res- 
toration techniques For old wood. Many wood protects 
are outlined $tep-by-step, wrth over 50 photographs 
plus color charts from MinwaxCo. Free 

654 FOR ALL YOUR WOODWORKING NEEDS 

The 35th Anniversary catalog of the Woodworkers' 
Store features domestic and, exotic hardwoods, ve- 
neers, wood parts, specialty hardware, kitchen acces- 
sories, finishing supplies, touts, books, and plans. 
Many exclusive stems and hard 1c find specialises. Or- 
ders shipped in 24 to 46 hours. £1 .00 



655 GUIDE TO INSULATION 

Qwens-Commg's comprehensive 32'pape Homeown- 
er's Guide to insu.atm-n features the latest government 
recommendations and lips on maximizing energy sav- 
ings, upgrading existing insula! tm, ms Luting consid- 
erations for new room additions and when budding a 
new home. Free 



656 INSTANT CONCRETE 

Nomix™ FtostSet Insianl Post Hole Concrete lakes toe 
time and mess oul of working with all-day setting con- 
crete. This quick-setting concrete needs no mixing arsri 
no tools. Brochure explains all. Free 



657 EXPERIENCE THE ULTIMATE TWRIUt 
Ry in pur own SCAT HOVERCRAFT. Th ret models to 
choose from All seasons, all terrain — speeds up to 
4^m ph Full color brochure offers photos and specs. 
Free 



§66 LIFETIME FINISH 

Liquid Glass Enterprises, Inc . proudly announces 3 

new products— Liquid Glass Pre-Cteaner, Connois- 
seur's Choice Cleaner wrth Mink Oil, and Wash Con- 
cerrtrate — lo complete Its line of high tech appearance 
chemicals for automotive, marine, aircraft, and house- 
hold uses. B-page color brochure, sample pack kir h 
and ordering information an 00 



659 POPULAR MECHANICS NEW "PLANS AND 
IDEAS' CATALOG 

Hundreds of ideas tor the diHNyoureelter P3sn$ tor 
storage and mini- buddings, furniture, toys, hover- 
craft, outdoor furniture, jus taboo' everything. 52. Oft 



660 UPHOLSTERY TRAINING VIDEOS 

Vera no Upholstery brings you a complete course 
filmed in their shop. These two hour tapes will lake you 
step-by-step through the procedures of recovering Ptrr- 
nitore, auto, and marine seating. Learn at home at your 
own pja-re A manual on starting and operating an up- 
holstery business is also avail ab e. Brochure explains 
all. Free 
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This Coupon Expires December 31, 1949 
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Totai money tor priced items 5 

Service Charge I 
Total money enclosed l 
Total Hems requested 



Afeiifss 



j Slate forjun 

2 fPtea&t send cash cfescK or rnmney imPi? rratfe duI Bq KPUtAft MFCHA&IC5 N a sterp^s-, pHawl 

I Note: Popular Mechanics processes you i requests for Ihe above Information and [awards these inquirtosto Hit creattizatlcn making the offer. Each company mails Hie 
t m aleri a I directly , You r ord ei will be on its way to you withi n 90 d ays . 



fWUfi KTCIUXK3 (ISSN i* put^U te The Hmt CklMJlto, m Waft mhBt wt. S« York NT mw t U.&A. BteMnpfctt 

SilST brute ^ (B.Stf Gartwo yarn. Cmdi anJ al f^oratrifa, M tl&mfort aJi yt*r. Stoxthfako* pnA*tep*x. at He* faffc, ff¥, md iddinuil Ariurttnil hmiHAw cnailii^- 

; H-Canadfl EHI'L-ikTf^ by (^AaJii ?(jA, Wb^r, Ou: Said Muir*- U? Carutkir. ISBvd. ILilU^E Lbl Itv KimrSl., Wirtwr, * 3tiLiino NVA TCZ. Efr-giAJTPd K1 &m&-nwv* Ht the Put Ml Mr.v.vT 

D.F. , liraaca, JunelB-, ISO®, -0 IBNEIbQr TSw Hiand CncpenUnn. AJlTfhteFwmsl. PnntrAm (fit A . fN3BISUJfreR:l'feiwp«rid Bddn»ch«K«& U» Piipoke HedUlikA. P.O. Btei YlTO, ftfxLtfcfc, li. 51® I . 
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— Chuck Yeager 



"STOCK UP 

on nc FILTERS 

MID PLUGS 

nno shoe 
ns muiH ns jb.bd." 



Now's the time to get your cor running right without emptying your wallet. 

With money bock offers on AC Spark Plugs, Air ond Oil Fillers. 

The copper-cored electrodes in AC plugs dissipate heat and resist fouling 
better than conventional electrodes. And between August 23 and November 5, 
gel back 35p on each plug (limit eight). 

During this time you con olso save SI. 25 on each AC Oil Filter (limit two) and SI .75 on AC Air Fillers 
(limit two). AC Oil Filters are designed to protect gasoline engines for up ta 15,000 miles and 
AC Air Filters for up 1o 30,000 miles, Check your owner's manual for your 
car's recommended change intervals. 

Fora nearby AC-Delco retailer with rebate details, just give me a coil bbh i* 

erf 1-SOO-AC-DELCO. 



GENERAL MQT CORPORATION 



nt-DEUa THEV DOn i JUST HI THEV IHUTIH. 







SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide* 




